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/D^^^7>^yD2 (PGD2) 1477^ K^»*^^*— xiHr*?*/>f 
-r— ^SfiSldJ; 19 7 , n^^^yyv?yH2 (PGH2) Srtffl^t LT^$tl577 
^ K^IfcftMMfe©— 5 PGD2 ©ftH^^n ^ ^ ^7 

^i^F2a (PGF2 a ) N 7 P n^^^7y^yE2 (PGE2) N Z?v ^ ? > v?> 12 
(PGI2) S.t^ha^2jf^-lh^A2 (TXA2) £ £ tbtlX^Z. «A 

®m&&<>x\,^£®>frtiz>mmk$L&yv7 f }) (i s e) ©i^m^lt 

Zf - 4 dv?— (The Journal of Immunology)], (tKIII), 1 9 8 2^, fl 2 
9% H4^, p. 1 6 2 7-1 6 3 1 ;Tf. — • ^ y^y^K • v 5 -^— ^ 
• • ^f-f->y (The New England Journal of Medicine) J, (^S), 1 9 

8 6^, i3 15t, |13f, p. 800-804 ) 0 m&k\Z. PGD2 tt^Jfc^C 
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- ^A/d (The Journal of Immunology) J , OfcIS) , 1 9 8 2f, II 

2 9t, ^4^, p . 1 6 2 7- 1 6 3 1 ;Tf. ( Isjfy^ K • v ? -^ — 

■?VW • • j^f-Y^^ (The New England Journal of Medicine) J, OfcHI), 1 

9 8 6¥, ^3 15t, ^13^-, p. 80 0-8 04 ; Tf • = » f^fy 

1/ K • v?^-— • • J-^f 4 \yy (The New England Journal of Medicine) J , 

(*B), 1 9 8 ^3 1lt, I4f, p. 20 9-2 1 3 ;Tf. — 

■^Vl" • • >f i» / n v?— (The Journal of Immunology) J , (tK:|1) , 1 9 9 2^, 
|148|, $1 If, p. 3536-3542; ^4 >X (Science) J , (tK 
S), 2 0 0 0^,^2 8 7^, p. 2 0 1 3 - 2 0 1 7) o 

pgh2 «t 9 pgd2 &&&-tz&&mmizi&m]h&m.mm (h-pgds) tv# 

PGD2 iSffiHR»»<te*t"C*>5r. ISIIK©Ui3&. tolWT, St#*/WE- 

^ * >X • T > K • Jfc/WE- yX (Vitamins and hormones) J , (tRH) , 2 0 0 0^, 
^5 8t, p. 8 9- 1 2 0 ;Tf .^t-t^-i-^-zM^n^/l/.^^x 
MJ — (The Journal of Biological Chemistry)], (tKH), 1 9 8 5^, §26 
Om, ^23t, p. 12140-12145; ts<4 Jr* 5 # • ^ h * • tf" 

7 •? 9 9 (Biochimica et Biophysica Acta) J, (^^>-^), 2 0 0 0^, 
|1 4 8 2t, il-2f, p. 259-271), ttiOmMfffUS £ OH*? 9 

ri^fcHB-^LTV^ t>^^#^.e>tLS (rf-^-t/V-ty^A/Dj?- (The 
Journal of Immunology) J , (5fcH), 1 9 8 9^, ^143i, f^9^, p. 29 

8 2- 2 9 8 9 ; Tif . • iff • ^"d iSjj/U • ^ MJ- (The 
Journal of Biological Chemistry) J, (^H), 1 9 9 0^, i2 6 5i, ^ 1 -5§-, 




p. 371-375; r-ff • i?ir~- •rjv-$-zf"<>(*v*J3jjv-tr** h V — (The 
Journal of Biological Chemistry) J, (tKS), 1 9 9 5^, |2 7 0i, %1 
p. 3239-3246 ) c 

t KU/^v'ii^ffcSHQL- 7 9 (4 — <yXfc KU A^^^- 1 - { 3 
- (iH-rh7^-5 — -/ntvi^} t'y^y) asfcikfrTistK 
HQ L - 7 9^l^s^^^^/^^cjoV^Tmii--<^0^m?i*5J:^J ? iS^'t4' 1 SSS 

t^t/^ * * 77^ 3 P^ (Japanese Journal of Pharmacology) J , 1 

9 9 8^, $78#, ^lt, p. l - 1 0 ; \i/^s<=-—X - -J-f—tjv - ar^f ■ 

7 7;W3Di/- (Japanese Journal of Pharmacology) J , 1 9 9 8^, ^78 

m, mm-, p. 11-22). ^vmmz+ftttznz-tt^o 

©tTJ ^f^tl i ^ 5 i ^i^x^ So 

it Ihi&m PGD2 -^fife^^fi Glutathione S-transf erase (GST) <0^-y ? ^ Z?X* 
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a ? 7* GST Glutathione ^#t£tf>g#l5f "CkS,, X ftftNUg 

mMtffc£*)*<D3fc7immtimm&ti (Hr^ (ceii)j, (*h), 199 7^, 

|9 0t, ^6^-, p. 1085-1095), £ <Dmmni&<D GST i: Jttfe U 4 
— y j£ < gBvfir&ft& cleft #5t£r^or£ tfS^^ fi 

^•^f+CO^fe^fflVN^jfiL^M PGD2 Cleft «3&*fP#K:*££>nr*B£S 

1 J: <9 . TIECO— ( I ) "C^ $ tlZfc&m&mik&m PGD2 -8*/&@#i§ (H-PGDS) 

S L T 5£ $c $ ft fc t> "Cfc 5 o 

i" TIE— ^ (I) : 

R 1 O 




(I) 



R\ R\ R\ &U?R 4 te, ^tb^tbSftS: UTtKjSIJI^^ ^n-y^flK^ g&g 
V>Tt>«fcV>C 6 ~C 10 ©T y — A-SSr^U 



/px^^7>^^D2 (PGD2) ««Pll^?:tt6gI^i«t5 
h<VX$>Z> 0 

*%W(Dmit LV^flg«^J;tl{i\ R^ TfB-j&zS (II) : 



v^-Ct)J;v^C 6 ~C 10 ©T y —/l^Sr^U 
V N "Ct<tV > >C 6 ~C 10 (75T V — /l^Sr^U 

R\ R\ R\ RXIR 4 ^, ^tl^fim^LLXTkmiM'?-, ^vf^m^F. c r 
V >7 :x ~ X &> Z> _L 1 2 (D w. M 

0 <DTA^/i-^ XI4C 1 ~C 6 ©7;^;HT*I^$li-CV^tt)J:VN7x-;H 
[IMSa-2] ^D^y^ #A^driy^ C 1 ^C 6 (D 




(ID 



tL ^ s-e&& $ tix v ^ «fc v > c 1 ~ c 6 <d t>v = ->mx to z> ±tz<D mm 

«f1Mfl$:*pf £Jb!E©E3g ; ttJU^P^M. BiBSPfirHI^ frWffffl, « 

rfna i «±©^i^fisi^/xnMt5*fetfcot, jlib— arss ( i ) 



Srfc hSr$tf«^S»«lK:S-¥-t-SXeS:'&tf^«fe;tt«»l, UBS, fcflL 
StFit^ b * ©ili^fet^o _b!B— ( I ) 

^S-^-r5XSSr*tf^ife^«^$tb5o 

^BJ(cJ:t), TIB—AS3S; (I-l) : 

R r O 



x' tt s 5t-N = c (R 5 ') - (st*, fc«©3ie^*s^^-tf^ain:j|$^b*ftl 
R*\ R 2 \ R 3 \ RXfR 4 ' [2. ^^X^LX*^^ ^ny^ 




(i-l) 



CI Me 




R 6 ' tt. ftifeg&^bTV*Tt>«fcv^c 1 ~C 1 o©T/i'=*A'S. XttlM^tU 
R 8 ' Ji, Apy^, tKo*VS, Xtt«tfeSSr#L : TV^-Ct>«J;v>C 1 ~C 
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n fcVl^ -fy^o fcVl^g. iyy n fcVi^ n -y^^X, -< V zf*J-)V^ 
s e c-^^l^ t e r t -y^v^g. ^^n^l, ^n/ntVMf 
/H, n-^y^yl^, ^y^^^/^£. ^^r^O-^/V-m, t e r t — ^i^^/V' 
1, v^u^^^vl^. n-^^yvl^, Vy n-^^yvl^. 3,3— i/ff-jVzf 
^-/l/m, 2-xf/l//f;VS, 3-^f;^yf;uS N 

7^7 571, n-T'afc'Ilf^^i, Xte t e r t -^f yr>7^/X 

^y^7ys, ^7tM, W7tn, ^fyvrthS, ^yw 



t Ko^v*^*-^!, C 1 ~C 6 <D7;^;i'S, C ! ~C 6 ©7;^=/i'S (A 
: If 7!)^ 1 -7*n^=:/H* <Jf) % C 2 ~C,W7/^=;H 
(J:^J : m^^/vS. 1 -^nfc^/l^&^h C 1 ~C 6 ©7;^yf>l, 
C g ~C 10 ©7P-/vS, C 7 ~C 12 ©77WS : -O-^/WS. 7 

x^f^i, i-t7f;Mf-;H, 2 —r-yf-fr* ^vw^&ifh c 7 ~C 12 £> 

yfvi, 2-^7^^^-^^^^^); c 1 ~c 6 ©7^af>'S, c 6 

~C 10 ©7P>- frtti/m (1*11 : ^y^rv^ 1 --^^/U^v'^ 2 
—rrf'A'ttfmttZ), C 7 ~C 12 ©77^;^i/S (A^Jr-o-^ 

£fh C 1 ~C 6 07^^;l/77=/Vi (Mcftffl ■ ^fW77= ^ 
f;^yV7 7=^S*if), C 6 -C 10 O7!)-^/V77^S Gft#0il : 7^ 
^/W;l-7 7^S, l-t7f/V^/V77=/Hv 2~t7f;^;V7 7=^ 
£&£fK C 7 ~C 12 077/^^^/V77^S (Jr^M : '<>'v ? /l^A' 
( 1 — -FyJ-zV* ^^77=^1, (2 —f-7^/V^ 7. 

/V7 7=/H*if), C 1 ~C 6 ©7^7J7'f/H : 7tf ;VS, 7nt° 

t=;H, n-^y/WS. ^a^/UMa> C 6 ~C 10 ©7n^;H (J^fc 
«aj:^y^/vS, l-t7b>f/VS, 2-77f^«il Ci-Ce^T 

/<^7.;V7$s=.;V&t£¥)^ C 6 ~C 10 ©7!i — {J^fcty] : *<lsl£l/ 

X;l//J>=;H, 1 —1r-7# P,/U^=./um, 2 —}-7# Wy*;VTSs=-;V&t£¥), 
C 1 ~C 6 ©7^3=3f^;v**=;H, 7^72, t K7 5^7S, tK7/;l, 

A£ (7v^/I), 7^KS^^/I, t Ko^>7 5 7S, tKoW$ 
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yr— ty^h^^x, *x77/i, /j^^ny^ /Jn^^s. ^y^ 

v^y/w^, *y~/i^ ir^A^ ^-^i/KS. feSV^te. SifJjjC^ ^ 

/was. 7!);>s, t°tzy/v^ ^-dri^-^y/^. ^y=¥t/y^s, ^r^y^ 

v /^m, a y-r > k y ^ k y v^a^ i h--t vyv y /vs, :/ y ~ 

/vs, ^y/fr/ y ^o-x^-^i^y y -<^xv ^ y*y y i , 
2, 3 -fr^ry y i, 2, 4-f7^y y^s, 1, 3, 4-^r 
y y /um, 1,3,4 i?r y v ^m. 1, 2 , 3 - h y 7/ y 

1, 2, 4-M)7/y;H, fb7/!)/H, yay^i^ N t'y^H, fc° 
yy'v^/i^ fc°y^v?=/i^ K°7i?~juM, ^;y-7-;H, ^/D;^ 

-ry^/y/v^ N yy^v^/i^, t7f y^;H, ^y^y-/^, 
/!)=;H, yy;!)-;vS, y^yv^/i^. 1, 2, 4-^)7^1, 

^ov^;H, y y u-^— 2 -t^7 7t*f^^H, 

t°n y v^/i^ N t°a y ^ 5; y v 5 -/^. -f ^ ^y* y 

y y -7^;vi, y y t°-< y -y^s, v>=-/v&^ ^/v^ y/i, 

y^^Ky-/wS, 1, 2, 3, 4-fh7t Kn^/y/H, ^^7^^^ 

fcW : y a v y ^/l^S. ^^no^f;H, hHDD^/vi, -77;Vtn^ 
f/VS, F!)7;Vtn^f;H, 2, 2, 2-hy7;^nif^S, ^y^7 
/Htf-nitfvl^jfcifh C^CeO^ciy^T/^^dr-^ (Jr##U : h!i 7;V 

11 



• • 

h^v'S, s<^9yj\s*ux. b^JEfci*), ^^tf^v'g&C 6 T 
J&m*--b 4~ 1 OM^iiXfi— m^±^^Ft&?P, gB^fPXfi^ 

muommmi zm-r 0 rm^mmK^x-hm^mR^^m^a^mmxh 
60 flr^j : 2 — r/is) y^y^^s. (t°i; s?^- 3 -ajv) y 

frmm&m.^t \.x^mtsthx\,^x-b£<, i±ii»i^±(Dtts^^Lt 

_his— jt£5£ (i) ^v^r, xtttft 5t-N = c (r 5 ) - fefiij 

H-CH (R 5 ) - (jfctfU ^fliJ^-S-^^^-tf i/gt^l^L^fiiJcT)^^ 
^j^^^TS) ^r^tf^Ct^T^, 5S-N = C (R 5 ) - (5£ 

R\ R\ R\ S^R^^ift^ttS rm^S^^rbTV^TtiV^C^C 

£LTte, _lib rg^^u-cv^-c^ rg^j tmm<Dm&mtf h 
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R\ R\ R\ RXfR 4 b LTH ^ttl^tlMiL LT^D^ ^B^ygf, 

(1) R\ R 2 , R 3 , %.XfR 4 fr-f^<X7kmW^, 

(2) R^M^A-S. R\ R\ RXfR 4 ^mW^, 

(3) R\ R\ RXfR 3 ^m^, R 4 3M5^£. 

(4) R\ R\ RXfR 4 fr7km%>*. R 2 ^D0l, 

(5) R\ R\ RZ$R 4 fr7kmf%^-. R z ^u^m. 

(6) R\ R\ MR 4 ^» N R 3 #^nu^ 

(7) R^t^R^zkM^ R 2 RTfR 3 tf* h^rv-^ 

(1) r\ r\ r\ RxiR 4 ^-r-<x7^mm.^. 

(2) R\ R\ RXfR^^m^, R 4 i)^^/um, 

xhz> 0 

x-^jvm, ^y/nkVH, n-y^jum, t e r t -^f /H, t: Ka^r^ 
f^I, p< h^i/^f/WS, 7xn;i/2, 2-^ h^v'7xn;US, 3-^ h ^ 

(r 5 ) - (^^, &m(D^^^^>miz.^v^M(Dm^-^mmw^ 

K&G-tZ) XtbZ>m&. R 5 i:Ltlt tKp^v'>f/i'»(^tLt\ 
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TflS-^ (II) : 



V^T J;vnC 6 ~C , 0 (DT y -;H=lr*L, 
v^T^)J:v^c 6 ~c 10 ©7!J-;^S^L, 

R 8 te, ^n^yl^ kKn*^ Xttfi&S&^jT LTV>-Cfc £V^C X ~C 6 





(ii) 




(ii) 
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V>-Ct>«kV^C 8 ~C 10 ©T V 
© T = =3r iXS -Sr^i"] 

rg&S$r^u-cv>-ci> iv^c,~c, 0 o7!J- © rg^^j iittt, 

treats. 

^;VjK^^if;l/S N 2 -^/W^^/Wzx^vi^ 3- h df-->^7^JJ?^/W) 

;V/£ % 3 -^^tf^^^n fcVl^ 3 -;fc/W<^f /l^o tVl^S. 1 — T 
jT-^lsf/V^ RTfi4-t e r t - 7^->V7 a -A^T?£> 9 , $P>t-»aS^fi % 

7x- A-JS^ 2-^nt37i=;H, 3— ^nn^m— 4-^nn7i- 
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±IB-^ ( I - 1) X' £ UTIi, iS-N=C (R 5 ') - (st^K 

-NH-CH (R 5 ') - &ttlJ(D^#^^^-^^|g^^^b«lJ(D^^ 
^^^m^^^-rs) »f5it^T^, ^ill-te, 5£-N = C (R 5 ') 

R 1 *, R 2 \ R 3 \ ^R 4 ' (Dfemziistt & re^s^^bTv>Tt> J:v^c 1 
R x \ R 2 \ R 3 \ ^R 4 ' iLTtt, ^^tb^5^bT7K^^. 



(1) 


R 1 ' N 


R 2 \ 


R 3 \ RUR 4 ' 






(2) 


R 1 ' 


dM^/VS. R 2 ' 


s R 3 


\ &U«R 4 ' 




(3) 


R 1 \ 


R 2 \ 


RXIR 3 ' 




m*. r 4 ' 




(4) 


R x \ 


R 3 \ 


RTfR 4 ' 




IjDK^ R 2 ' 




(5) 


R x \ 


R 3 \ 


RXfR 4 ' 




gJK^ % R 2 ' 




(6) 


R*\ 


R 2 \ 


RXfR 4 ' 




m*. r 3 ' 





(7) r 1 ' s.u?r 4 ' tfTkmrn*. r 2 ' ^r 3 ' #m h=¥vs. 
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(2) R 1 ', R 2 \ RXfR 3 ' tfTkmrn*. r 4 ' ^M^S. 

R 5 ' ©jegH-SsttS rg&g&^bT^Tt>J:v^c x ~c 6 <©T/i<'=¥/i'gj £. 
xf rg^^£^rb-cv^<b £v>c 6 ~c 10 <^t y — /w^j w rg^^j t bxrau 

R 5 ' bVXlt, g^X£^bTv^t> iv^c 1 ~C 6 <D7VvdrA'S. ^.tFg^ 
^fv^, ^V^ot>S, n-y^m. t e r t -^f /WS, t Kn^v'^ 

t Kn^^>^f;H, XtM-y h dF-*>:7 :n~/l^T?fc5 0 X' ^-NH-C 
H (R 5 ') - (5£t\ fe«©IS^j&s^^^^iRJi:#S^L*fl!l©ft^^^*JS 
T-^l^-rS) R 5 ' t bCli, tKn^^f;H»Sff L 

r' ©j^tnistts rg^^^b-cv^-rt>J:vNT^ /Sj <z> rg^j a 
r' t ttii, g&Sfc^b-c^-cfc j^T$/*a*w &ma^ g 

tt. Tie— ^ (II- 1) : 



R 




(II- 1) 
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R 6 ' IS, m^£^LTV^t><fcVNC 1 ~C 10 <7)7V^3vi-K. XlillS^tt 

tv^t«J;^c 6 ~c 10 ©7 y — /was^u 




-e^$tvS«-efc>9, k^ig^te, TIB— ^ (II- 1) : 



R 6 ' ffglSSr^LTV^-C^ iV^Cj-C,,,©//^!, XttTO^tt 
R 7 ' fit, HJjUSSr^rL-CV^fc «fcv>C 1 ~C 6 (E>T/i'^/i'2£, XHttt&&«r*rb 
R 8 ' 14 % t Kn^i/S, Xfitt^Sr^LTV^kiiV^-C 



R' 



J' 




(II-l) 
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xf/uS, hU7;>tn^f/H, 2- h^v'^7^#=/w) 2- 
TJA^^iX^^yuS, 2 -*;w^/f;l/xf;i/S, 3- (x 
ynt>S, 3 -^yVT^^^T'n fcVvS. 3 -#/W^^ fVzfn tVl^S. 1 — T 
^-e^/U^ .RXM- t e r t -~f^-jV7 ^^jV^Xtb 9 , £ <b f-£?ii^f2, 

;VS, 4-^f^7xx;l/S, 4-^ f=3r^7i=;>S, M4-xfn7xx 

r 8 ' tb-cfi, /M^yy^ t Kd^^s, ^^gm^^u-c^-c^i 
±ie— «s: (i-D x°i&-tsnz>ik^m<D%mfrh. Tfs^MM-c~«£;h, 
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_t|E— JRS: (I) ^tf (I-l) ^$^5^«Jl±I*^t5r 
&fctf 5r t^-C#, 4U£tt2£j6*fiPfe-*-5#<£fcW:, #lx.fc£, i£B£l£, H^m, 

-7-*— AsW&ls ^K^S, U^^S^ ^a^lfcfi, =^^Bft^. 

g?AMfei*, ^>7 s ^fm.. ^r^&mm. %mmm<Dmmmm.^hif^>^t 

±ia— «5t (I) (i-l) T^^n^^iXtt^^ttt, Tkfn^Xte 

V^*X<a«feSt£fl!V>Tt> «fcV\ $ (I) (I-l) t?3t £ 5 <ffc 
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-£tc, —f&H (I) BcTfi ( I - 1) X*m£thZ><k&WK&\,^X. Mz-l-f. R*s 
TfB-jKsfc (II) : 

R 7 



(II- 1) : 



xmzthzmx-foy , R 8 '^t Kn^->stfc5i^ ±is-^ ui) x« ai 

^©Itltt* ( t a u t ome r ) 5 t? 7 ^ o ^«3ft £ Lt#ftt^f^ 

©»^«J«:fflV^1>J:V\ — jRS; (I) RXfi (1-1) 

*Hi©gl^M^t L-C-^S (I) (1-1) tC^^nS-fkr^ 

M e : ^ f/uS, E t : ^^vl^S, i - P r : 4 V/n k°/WS> n - B u : n 
— ZfftV^ t - B u : t e r t -^f/l/I, P h : y rt^/l^So 




(ID 




(II- 1) 
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(I) RXf (I-l) ■C**tLS^4fett, WT(c^-r*-^(3i 

Steffi. #JxJ£. 3-T^/-3, 4-^kKn^rt/!)y-4-tyll 
&;Kte3 -T 5 / - 1 , 2, 3, 4-fh7tKo^'> :3 E-t/!Iy-4-^yi 
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R 7 



(id 



R 6 



S-TJ^R' dSTSB— j»A (II- 1) : 



R 8 ' / 



(II- 1) 



(D f7/-«©ll 



0 0 R 701 -NHNH 2 



R v r y~w 



801 



R 601 ^v^v QR 1001 ^ N - ^ "N^ R 

(1) R 701 aM'S/Wfc r701 

(3) (4) 

[sOK R 601 te. — jRaS: (II) (d$5(t?)R 6 Xfi^:^Bu)ig^:?:^b, R 701 fi, 
(II) lifcltSR'XI^^fiift^^b, R 801 te, — (II) fcfeJt 
5R 8 Xf«tf>liiNig#£^U R 100 MS. ^^vuS. xf/H^^©7^^;H 

fllfctf, |5 hx^f/vi^ (1) HKr^ll^ (2) i&J&TMf 
-^^•fr* r. t V , 2, 5-^m-2, 4-^tKnt s 7/^-3-ty 

26 



/i^/j;if©T/v=— h7t Kn77>, l, 4 - i?3r*-y-y^ 

1, 2 -vM h^v'i^Wi }?<dx.— T /W^^fiE ; -Oif>, h/Wt^^EV:? 

#"b;ftfc2, 5-^-2, 4 Kn t 8 ^^— 71-- 3 -^-^Bl^fr 
(3) ?:^^Wbt5ri(a^ 1, 3, 5- h ygm-4-^/lr-^^- 1 
H- (4) bfrX~%Z> 0 ^(DRm\t, ^T^i^mt 

})>(Df?$ET, N, N--^f /i^^AT^ K*> O«C~igji£0>»aKiB.£, 
U< 60—10 0 , C©KJSi&£T?fT;b;h,3o S/fclt-TiL SJ&$B£*«fe&7fc-t?*Q! 

§ (ai h^^/Wtf^/V) ^f;H^) /it* ; R 801 i5t Ko^v'Stfc?.^ 
fit, SmSJ^ (JUfc^J ^hy^Archdfv- KtOSJ^{-«tS^ h^-v'SiDiA) 

IBSaS«IRJSS:fflV^5r i:dS-Cft % 0!l;fctf. ir^K^ • W. • ^y— >- (Theodora 
W. Green), fcT— • G. • M. • (Peter G. M. Wuts) $1 rynf^f^ 

Zf • {f ;V— - 4 y - $r—jJ=- y 9 ' Wir i/X (Protective Groups in Organic 
Syntheses) J, OKH), ^3JR, v^a y • 7^ • 7> K- t^X"f (John 
Wiley&Sons, Inc.), 1 9 9 9^4 ; T/n^ Y~f y 9 • • y ^x>7 • 

~7 3r — • — jS 5/ 9 ' i/ ~y "fe ^ (Handbook of Reagents for Organic 
Synthesis)], OfcS) , ^4^, v?3 y • U - • 7> K • IJ-^X- ^ ^ (John 
Wiley&Sons, Inc.), 1 9 9 9 6 ^ #{C|Eft^>^iSfe^rfflV>5 £. £ ^"Ct 5„ 

(2) ^rt/yyy^©^ 

7$/-3,4-v?t Kn^rf/y V- 4 -^V^ffrXte 3 -T 5 / - 1,2, 
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<SJ£X@5£2 > 




(9) 



[5£tK R 101 te, — JRS: (I) t^ttSR^te^ituiE^^U R 201 te, 
-^(1) tfcit5R 2 Xli-tit ( I - 1 ) lc*3ttSR 2 \ £>5V^^tLib<7> 
*MEfle«r^U R 301 te. — j&5£ (I) ^:&tt5R 3 ;RJ«<7)ffifgft:£^U R 4 
01 J2, —AW (I) 5 R 4 3^^iiuiE#&^U R 501 te, — ^ (I) 

TV f7^ix7f;^ff*: (5) ZT^MtM (6) T*N-7^ftt5 
rfcfcJ:!), 2- (7^75/) 3fcSMfc**7Vi<1£9Mt: (7) £§£i£-r5C 

thy ftn* v ^7k*i- h y 7A^^oi«ts ; try h 

^D^M;fh7kKD77^ 1, 4-i^=¥lf->\ 1, 2-i?*h*is 
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h\ N-^Wny KW^W$ K**jKft£#*»f &*L5. SPfflCfi. 

v 5 ^ (lzMW) i{bmrtt±!), 3-r^y-3, 4-v?t 

(8) &jKagi-5 i -5 o -£>KJ£te. 

y— 2 -^n^y — uy^!)3-;v^y^f;n-f/K m^i/^ 
i/y yv/j;^07;V3- A-^^&E ;fh5kKo75^ 1,4 -s^^MM", 
1, 2 — b^^x^y'^^x- ; >-i£>\ h/i^n^^/^ 

^,#^ttfc3-T5 y - 3, 4 -v?t Kn^t/y 4 -*->f§ig#( 8 ) 
%M5i-tZ>^tlZ&y, 3 — T 5: / — 1 , 2, 3, 4-f b^tKodft/^ 
-4-t^B«ft (9) ^jlt5rt^t#5„ r<Z)RjStt. #lxJi\ Mg£cD 

y — /k /u N 2 -^u/^y — /k xf 1/ y y 1; 3 y ^ f ;n-f 

/K n-;^^©7^3-;v^i ;f F7t Ka77y> 1,4- 

3-r^y-3, 4-v J tKD^t/yy-4-^yi^ (8) 
<S^x^^;3 > 
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(10) (11) 



-JftS: (I) (c^{t5R 2 Xtt^Olti^^*b N R 301 te, — (I) t-*5tt 

z>R 3 ju**<Dmmt£&mi^ r 40i «, — asss en ^^tt^R 4 xfi^^tu^ 
fc&mv. r 50i «, — jrs: ( i ) \z&vzR 5 xn*:(Dmmfczmi'. w 501 ^. 

T^h9=/Hft«f*# (10) hTis/Hkk (6) &&g£\ 

.to, 4H-3, i — ^/Wv J y-4-tyi^ (ii) &§^-f-5r 
tiSff 5c fSw#^Xii##ST, &*jKXH:i&j& t K - 8 o°C 

# y ^7k*i- h v <?j*t££<Dmmm.m ; try i?^, b y x^r? >\ 

N, N-v?^^T=y ^^if©W«lia3£*^35S^tf btL*. Sli tttt, S 

^ n n3jvVA&£f<&^nyv^?&j& ;rb7tKn77y 1. 4 - -J^r^ly, 
1, 2 -v^ h^S'^Wjrif©^— 7vwa^j& ; ^O-if^, 

ftfcl, #bttfc4H-3, 1 --O-^^-^i^v^^- 4 -^-^M^^ (11) i 
tK7^ (lTKfPW ^M^ltia^ 3-T^/-3, 4— S?fc 
Kn*^:/y ( 8 ) ^ilt5itm5o r©g£l±, 
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(I) -C***L5^*©»3fi 

* 5 «£ o TM5t-r s r. t & xz z> 0 



K^, R\ R 2 > R\ R\ R 5 . R\ R\ &Tj?R 8 f£ x — jRS: (I) 

(id \z.&v zfemtmmx&y . r io m*. (i) f^ttsR 1 ;*:^^ 

ffimfc&^V. R 201 f3\ —KB&t (I) ^*3tt5R 2 Xtt-t05«frW#:iS:^U, R 3 
01 te, -j&iS (I) ^*5it6R 3 X«^<7)Buig#:^^b. R 401 «, —m*. (I) 
|z:*5it6R 4 Xfi j e9Buig^^^U, R 501 te, — fl£5£ (I) t^*3tt-5R 6 Xtt-t 
CQitu!P#:£^U R 6 0 1 f3u — JR^C (II) ^*3tt-5R 6 Xtt-t©fl(fiEfrSr^b. R 
70 M*. —1S&. (ID ^*5^5R 7 X^^^BuiE^^^L, R 801 tt. (ID 
3o it 5 R 8 X f± * © iu £r ^-T] 




(8) 



(1 2) 



(1 3) 



0 




<9> 



(14) 



(1 S) 
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• # • 

Kt, R\ R\ R\ R\ R\ R\ R\ RXfR 8 te, (I) 

(id iz3otfz>j£mtmmx"&>v^ R ioi fi, — u) ^^n^R 1 ^.^^ 
mmftz^L. R 20i fi. d) i^n^R 2 jn^<Dmm^^v, r 3 

01 «. — Jtt* (I) }'fc^t-5R 3 Xfi^C»Bij|g^^^L. R 401 te, — (I) 
5R 4 Xte-£<Di!uiE#£^u R 501 te, (I) izjstf ZR 5 XIZ*: 

(Dmmfc&^v, r 601 «. — (id fcte\?ZR 6 xfe j t<DMm&%fj<v. r 

70 Mi. — (II) ^^^5R 7 Xfi^(DBuig^^b, R 801 te. -j&it (II) 

Kama R 8 xfi^©tfjig^^^-t-] 

3-T^y-3, 4-i?t Kndft , yy^-4-t^ift (8) U, 3, 
5 - f!J li- 4 - 1 H-^7/-;^#: (4) £ SrlfczMS^i-S 

Zt^X^O, 4^>-Wm& (12) Sr«3t-t-6rfcdSt?#S„ f&M 

fF7tKn77^ 1 , 4 - *J$-*cy-ls, 1, 2-v?y h 3r ^ W£ if G9^ — 

7vi^i§$£ ; -O'if ^ N ^ny^^na^yfy, o - v?^ n n^>-t?>\ 

y KW£if©7? b*%kmm',mmti:k*frmfbnz 0 mm*. m&xm\<^x-k2 
sfKismmft (12) fcaav^-c, wig^&ft^frp^^&siti^u^ 

^tfcXZ, WZ-ft, -fed"K9 -W. -^y— V (Theodora W. Green), ^— • 
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G. • M. • ZfyV (Peter G. M. Wuts) |§ ^7^7^^ • # flr- -f ^ • 4 Is • 
^--^ny^ • v'>"fei^X (Protective Groups in Organic Syntheses) J , (7^S), 
m3ffo, i?a V - $4 V — • TV K • fyX'^f l/V (John Wiley & Sons, Inc.), 
1 9 9 9^4^ ; K/y^ -^-y- yoc — i/^l/V • — y# • 

->yti/^ (Handbook of Reagents for Organic Synthesis) J, (pfcUl), :fe4#, 
^3>- ^^y-'jyK'fVX'^y^ (John Wiley & Sons, Inc.), 19 

3 — t 5: y - i , 2, 3, 4-7h7tKD^tyyy-4-tyi 

i# (9) Xtfl, 3, 5 - hVM^:- 4- ^/U^J^- 1H-H°^y— j^m^w- 
(4) StU^T. ^^VSI^ft: (14) ^MSW^T^Snfe (15) &r 

-fet (i-D -c^^tbS^^^i^i^^^-e^ig-rsr i:^-c^5 o 

©S)Sli^6[^t^tJ;oT, 4H-3, 1 -^vy^-^i^v J >'-4 




r 1 , r\ r\ r\ RxfR 5 te, (i) fc&vzfemt mmx* 
^ (i) iz.tetf&R 2 ^n^<DMmw*?FV, r 301 «. — «sc (i) i~3$tfz> 

RSXtetvMmtt&TFV. R 40 Mis (I) 5 R 4 ^^©!^** 

«r*U R 501 tt, (I) Kisi-fZ > R s JU'Z*:<DMM.&&7FL, RWu It 
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4H _ 3 , (l i) itFr^ii 

#(16) Z!M.*.m&-rZZ.b\z£V. 3, 4-^tKnWy^-4-*V 
ftSflc (17) «r»36i-5 

ifO^Mi«;fb7tKn77^ 1, 4-v^^l^ 1, 

(Theodora W. Green), fc°-*~ • G. • M. • (Peter G. M. Wuts) $1 

u ^p^^-f. ^/^.^y.^--^- 7 ^ • v^-fcv-X (Protective Groups 

in Organic Syntheses) j, (*B), * 3 JR, *J b >> ♦ * 4 5 - • T V K • ■ 
(John Wiley & Sons, Inc.), 1 9 9 9 ^ 4 M • ^ ^ KX V ? ' ' V 

-j- w-c?^^^ . ^7 ^ . -ft^y? • i/>-ir v"^ (Handbook of Reagents for 

Organic Synthesis)!, (#ffl) , ^4^, 3 ^ • * -f V - ' T V K • ^ • A 
is? (John Wiley & Sons, Inc.), 1 9 9 9^6^f tfEf ^MfflV^?,I t 
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(i-D xmtsnzit&®hmm<Djj&;xm&-tz>^ bt>x^^> 0 
£X±<d x D^^xm^tit^-^ (i) (i-D 

^M5:il:±ot, (I) ( I - 1) fc^$tt5ft-^ife4:v^ 

(I) (I-l) -C^^^Sft^fijtjfeSISI^ci^^^^^^^ 

D2 (pgd2) &tfmm\ztt-tz>mwftm&misX&y . rwp^tt^^ 

fWSli: bT^fii^ffiVNSr k&X%Z> 0 .klB^miSStt, 7^;w=¥-Rf&('|gHt 
"TV\5 4:#^fetb5^Jft. 0S*.tfS&M4&J»^ 7bt-MM, 
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mmmiL-vi-i, $ ? o ^ y rmisa^ ^ d 7 7 - v?i-^v^igjk^®7 > n ^ ^ ^ 

7^yD2«i (H-PGDS) ©J&3W s *t9An U ttlS^Cfc-CSS^ftJStS 
<WSf8i?)btL5T^ h n ^ D TWli/n ^7 7v?yD» (D 
#0 5**1,5:: fcasjfcfB (#Hg2 002-20472 5^-^lH#) 0 J38 

fi^T^iftl^HQL- 7 9<7}^&H-PDGSP£^J£fcteDP^f£CD*£ 
^J^S-^i-^)i:T^ hn^y TMoS'tt'fb^^jfiJ^tl^ H-PGDS« 

pgd 2&Mm&(DMmzm&^x^z^ £ raw e> s. &<>x, h-pg 

(Ttf^ 5; • T>- K • 3ft/WE->-X (Vitamins and hormones)], (^H), 2 0 
0 0^, ^5 8t, p. 8 9- 1 2 0; T-if • ?y^—r;V- -%"7 - /<4 3rv )V • 
T-^^MJ- (The Journal of Biological Chemistry)], (tRH) , 1 9 8 5^, 
I2 6 0f, 12 3^, p. 12140-12145; IV<>f Jr* 5; 77 . ^ }. ^ . 

^7 ^77 • 7 7 ^ (Biochimica et Biophysica Acta) J, (r^V^O, 20 
0 0^, Il 4 8 2t, ^1-2^-, p. 259-271). *mW<Dmmte. 

mmmm^m. mmm^m. fcummtm, mmr^m. Rnmnm^ffm^h 
tezmfr^m&tLZ 1 £A±<Dftm*iiTz>mMb vxmmx&z> 0 
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*»lflOEi©t^i:tTtt, — (I) RXf (1-1) -C^^tbS-fb 

-a-^^s^^^fFS $ tiz> h o>m.. ^m^ti h (Di^mmi^ <b <d 
mm^^h^^^hmitfi^mn(Dimxn2mu±^m^^^t^x^^o 
*mm<Dmmt i.xtei.zzvmw&te&m^x-b x^^k m-ma^ *mw<Dm 
Mte^%3f$.ftx3bz>±.tz(DVomt ixtt2&±<DM¥mzf?m£frz>mMmmm 

M®\ztt-fz>m%}f&ft<Dm&te. i 9 oii%s^fc5„ 

^pj^ismtt. 09*.wr, ffiMj. m^k tfc&k mx^-t^m. 

4fc#k ^£M#J. ^MPifcHX^k ^JMPk ^IBSU ,&BS#k P^A^Jfti? 

m^m^M^i:^mx.tim, nmzxvmm. mtmm, mum, 

77tT^, b^#vK Vx9y^, t Ko^^/ntVwt^a 

gh^*f*A % /Kyxf ky^y a-fkEttffl*^*- 
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I « 

\,^z>h<Dx*dbtim^~rtihtiim-i-z>z. k&x%z> 0 

5- b&x% So 

mm. wan, ^##k m&MJLte&ftM*m&-rz-b&x%% 0 m^mm* 

mftxm.m£tix^zxmz^irtihmmnmxibz> 0 

h y * a. a^^TK^b-r- h y !>Af©t^j ; ^^^^ b y <>a n ffiwtr 
h y !>^^y ^sw- h y *a^<d p h ps#j&t^*#j;fc o pMag£-?- h v & 

$fc##k k 9 v—j*RTfy^<D]&mKirzM&\z\^mntiim 
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- • • 

fefc«9^0^^^c7)fiSa: UTal^-O. 0 1 — 5, OOOmgtfeS, r<D& 

^-m^m^(D^, mm, mm^^xm±mmi-^^tm^v^\ tute-a 

$>tL*) ^mVMk&mnWLb LTO. 001-10 OmgglT*fc5„ 

\^tz.ik&m<D& J ?rhni&&"&X&>Z> 0 
W i = ft:^«B## l <oil&V><oW£ 

(1) 2- (TirhT^K) f/Vx^f/V 

7yF7^i^f/H^7^ (3. 0 2g, 2 0mmo 1) MbP^f/V 
(3. 5mL, 2 5 mm o 1 ) <D*?? uv * (1 0 OmL) igtffcfck 

*^T, K (1. 5 7mL, 2 2mmol) ^iOi, 
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W^t)©e^# H (0. 9 8g, 2 5. 4%) 
^-NMRCCDClj) : 8 2. 72 (3H, s), 4.90(2H, s) , 7. 45 (1H, t, J=6. 9Hz), 
7. 63-7. 71 (1H, m), 7. 74-7. 77 (1H, m) , 8. 22-8. 25 (1H, m) . 

(2) 3-757-2-^^-3, 4-^fcKoWyy-4-t>' 

2- (7t h7 5 K) ^Ift^f^^T^ (0. 9 5g, 4. 9 2 mm o 
1) (5mL) t Tkftl^ ( 1 - 4mL, 2 8. 

9mmo i) 8mmmmmm\^ti 0 ^.mu^m^m^x^n^ m& 
vtzUgk&m&. ^^/-/^^i^itt, wM\k&m (o. 42 

g , 4 8. 7%) £#/c 0 

^-NMRCCDC^) : 8 2. 72 (3H, s) , 4.90(2H, s), 7. 45 (1H, t, J=6.9Hz), 
7. 63-7. 71 (1H, m), 7. 74-7. 77 (1H, m) , 8. 22-8. 25 (1H, m) . 

(3) 3 — * 5 — t^y — 1 — -7*l~JV— 4 , Kot°7^-^- 
4 -^/W-Vl^fc K 

3 — }?->V— 1 -7x^;l^- 4, 5-v?t Knt°7/-/l'-5-t>' (2. 9 
Og, 16. 6mmol) CN, N-^f/V*;VA7^ K (4. OmL) ^1 
7k?nT\ a-ici/mtV ^(1. 85m L, 19. 8mmo 1 ) ^Ox., 8 0 °C 

t?i ^mmw^tco ^u^-m^m^x^n^ muxm&mw 
mmi^m^n^mw- (1. 7o g , 50. 4%) £#fc 0 

'H-NMRCCDClj) : 5 2. 43 (3H, s), 7. 28-7. 33 (1H, m) , 7. 42-7. 48 (2H, m), 
7. 79-7. 82 (2H, m) , 9. 52 (1H, s) , 9. 90 (1H, s) . 

(4) 3 - [(5 - t Kn^V- 3-^^71^- 1 -7x^;Ut°7 /V- 4 -^fA-) 
^f!Jfy] 75/-2-7 ^/V- 3 , 4 - i? t K ^ ^r^ - /yy-4-tV (4k; 

3- ^f^-5-t^y- 1 -:7:n=A'-4, 5-v^t Ko t°^^— /W- 4 - 
^/W^/l^b: K (0. 069g, 0. 34 2mmo 1 ) ;V (1 mL) 
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05g, 0. 2 8 5mmol) &j!J0x. % 2 B#Mi*# Lfc. #rttj Lfc@#<gr 

/-/K^lt, ^S^^^>^#.^b h b (0. 0 8 4 g, 8 1. 6%) 

'H-NMR(CDC1 3 ) : 6 2. 25 (3H, s), 2.64(3H, s), 7. 14 (1H, t, J=7. 5Hz), 7. 35 (2H, 
t, J=8. 1Hz), 7. 47-7. 53 (2H, m) , 7. 65 (1H, d, J=7. 8Hz), 7. 77-7. 82 (1H, m) , 
7. 88 (2H, dd, J=8. 7, 1.2Hz), 8. 23 (1H, dd, J=7. 8, 1. 2Hz) . 

(1) 5 - ^ n u - 3 — tftV— 1 -7i^/Vt°7 /l^- 4 -Tj/W^l^ t K 

3 — p*^Vl'— 1 —7 4, KDt e 7/-^-5-ty (1. 7 

4g, lOmmol) <DN , N-^^f/V*^A7^ K (2mL) 
T, ^-^v-^ky^ (1. 1 2mL, 12mmol) ^Dx., 8 0 0 C"e 1 BfP^q 

&&m& (1. 2 3 7 g, 5 6. 1%) £r#fc 0 

'H-NMR (CDCI3) : 5 2.53(3H, s), 7. 46-7. 54 (5H, m), 9. 96 (1H, s) . 

(2) 3- [('5-^DP-3-^f^- 1 -^^^A-tf^y— /V-4 — 'f/l') ^ 
^y^V] 7^y-2-^f^-3, 4-^fc Kn^f/P ^-4-^"^ (-fb^ 

5 — ^ u a - 3 — * <f-JV- 1 - 7x=^k'7^^- 4 K ( 2 

2m g, 0. 1 mm o 1) (D V (2. 5mL) 3-75/-2- 

*^/U-3, 4-^tKn^t/!)>-4-ty (Wl (2) <Dik&M ; 1 7. 
5mg, 0. lmmo 1) XtFlillO^^ f/Hy^/^^Mx., 8 B#Pfl 
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*fS4LT. «JH-fk^»©«JlfeH#: (14. 4mg, 38. 1%) £#fc„ 
'H-NMR (DMS0-d 6 ) : 5 2. 50 (3H, s), 2. 55 (3H, s), 7. 50-7. 67 (7H, m), 7. 83 (1H, t, 
J=7. 0Hz), 8. 17 (1H, d, J=7. 7Hz), 8. 90 (1H, s). 

#13 : ft-&4fe##3<©^»©»5fi 

(1) 5— ^h^rv"— 3 — ^ ^vV— 1 -^m—^t 0 ^ y — /l' — 4 -^/W^V-^t: 

5 P a - 3-^^/1-- 1 -7x-;l/t'7/-^- 4 -TJ/WW-^t: K (#U 
2 (1) <D{t&yo ; 0. 1 1 0 g, 0. 5mmo 1 ) <T>^& J—JV ( 4 m L) ^ 
ffcfcs thl) h^f^K (0. 044g, 0. 6 5mmo 1 ) IrJnx., 6 0 °C 

^ 5 B#|HM*# bfco ^I^SJIfittfbtlfc 

^W7A^nvh^77^- (n-^^ihV : @^32^vv= 3 : 1) "TfHtSft 
LT, ^S^Wtfejftttl (0. 0 6 8 g, 5 9. 2%) £r#fc 0 
'H-NMRCCDClj) : 5 1. 36 (3H, t, J=7. 0Hz) , 2. 50 (3H, s), 4. 43 (2H, q, J=7. 0Hz), 
7. 33-7. 38 (1H, m), 7. 44-7. 50 (2H, m) , 7. 64-7. 67 (2H, m), 9. 91 (1H, s) . 

(2) 3- [( 5 -m h^f-is— 3 ^vV- 1 -7x= ^^7 S /- A'— 4 ^) 
^^y-T^] 7^y-2-^f^-3, 4-i?tFoW!Jy-4-ty Mb 

tobkj£*#t* m (4) tmm<Dm^n^\ mmit&m&&it 0 

: 3-757 - 2-7^71^-3, 4-i?K Kn^t/P >--4-^"> (Ml 
(2) (Dfc&m). 3-^^/W- 1 - 7i=;Hf7y-;V- 4 
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I&lfJ : 1 9 . 4 % 

'H-NMR(CDC1 3 ) : 5 1.33(3H, t, J=7. OHz), 2. 56 (3H, s), 2.66(3H, s), 4. 27 (2H, 
q, J=7. OHz), 7. 33-7. 38 (1H, m) , 7. 43-7. 50 (3H, ro) , 7. 66-7. 77 (4H, m) , 
8. 23-8. 31 (1H, m), 8. 81 (1H, s) . 

(1) 5- y3r*/Jj;V7£~jV) pi h*c->- 3 ^-JV— 1 -7x= ^^7'/ 
-/w-4-^;w^ft K<Z>$i3£ 

3 —*3*As— 5 -t^y- 1 -7x5/V- 4, 5 — S?fc Kn fc 0 ^^— /U- 4 - 
i7/W^rt K (fll ( 3 ) (Dit^-m ■> 0 . 4 0 4 g, 2mmol) ©7thy 
(2 0mL) »y 7A (2. 76g, 2 0mmol) SriDt, i£ 

-C3 O^Mft^Lfc. fc, /n^Sixf^x^T^ (0. 2 7mL, 

2. 4mmo 1) ZtiUz.. 8 Lfc. R/£«^4fe«r£iB.*"TNfr£lfK 

"7-7 J — (^d*M) tiSlt, gUS-fk^OltfeJft^ (0. 2 1 4 g, 
3 7. 1 %) £r#fc„ 

1 H-NMR(CDC1 3 ) : 5 1.22 (3H, t, J=7. 3Hz) , 2. 45 (3H, s), 4. 17 (2H, q, J=7. 3Hz), 
5. 23 (2H, s), 7. 34-7. 49 (3H, m), 7. 69-7. 73 (2H, m) , 9. 78 (1H, s) . 

(2) 3- {[5- (=- h^v'TJ/W/K^/^) 7 b=^>- 3 1 

H^Sf : 3-757-2-^^-3, KD^t/U ^- 4 -^>- (Ml 

(2) (Dit&m), RXI5- (^ h^^/v^-^) ^ h^rV- Z-t^/V- 1 - 
!7 ^ - ; v t°7 /W— 4 — # /W^/Wt* t K 
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l&m : 29. 0 % 

'H-NMRCCDClj) : 8 1. 18 (3H, t, J=7. 3Hz), 2. 50 (3H, s), 2. 63 (3H, s), 4. 16 (2H, 
q, J=7. 1Hz), 4. 92 (2H, s) , 7. 34-7. 51 (4H, m) , 7. 66-7. 77 (4H, m), 8. 28 (1H, dd, 
J=7. 9, 1.0Hz), 8. 78 (1H, s) . 

M 5 : it&Wm^- 5 <Dik&®)<DWm 

3 - {[5 - h^iy^7^7}?— h^rv^- 3 — 1 - 7i=;H; e 7 

y V-4-tf">' ab-^#J#-§- 4 ; 3 Omg, 0. 0 6 7 mm o 1 ) <D * $ J— JV 

(3mD mm^.. fcrnt* v v^Tk&m a 1 . 2 mg /o. lmD^M, 

Tk^bT, gl®-fk^©fife@^ (14. 7mg, 5 0. 8%) &#7c: 0 
'H-NMR (DMS0-d 6 ) : 5 2. 41 (3H, s), 2. 49 (3H, s), 5. 11 (2H, s), 7. 38-7. 43 (1H, m), 
7. 50-7. 56 (3H, m), 7. 64-7. 67 (1H, m), 7. 75-7. 85 (3H, m) , 8. 16 (1H, dd, J=7. 9, 
1. 3Hz), 8.79(1H, s), 13. 20 (1H, brs). 

09 6 : it&m^ 6 <Dit<&m<Dm&. 

(1) 3 -ji^vU- 1 -7x^;V- 4 , 5-^tKnf7^-5-iy(Dl 
it 

3-t^y^y^yiif/Px7T^ (4. 90g, 3 4mmo 1 ) (D^& / 
' — /V (3 5mL) ^m^., 7x=;l/t K7v?V (3. 7 9 g, 3 5mmo 1 ) £ 

i^y— ^•Ctfc^U'T. ««-fk^*©efe*S* (6. 16g, 9 6. 2%) 
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'H-NMRCCDCls) : 5 1. 25 (3H, t, J=7. 6Hz), 2. 52 (2H, q, J=7. 6Hz), 3. 42 (2H, s), 
7. 13-7. 20 (1H, m), 7. 35-7. 41 (2H, m) , 7. 86-7. 89 (2H, m) . 
(2) 3 — aL=f-)V- 5 — t^y — 1 — 7x^;W- 4, 5 — v> t Kn */*-tV— 

^-^srfflv^^i (3) fcpi«©»f^srffv\ mmi^m^m^o 

i&m : 8 0 . 6 % 

'H-NMR (CDC1 3 ) : 6 1.37(3H, t, J=7. 6Hz), 2. 81 (2H, q, J=7. 6Hz) , 4. 87 (1H, br) , 
7. 27-7. 33 (1H, m), 7. 43-7. 49 (2H, m) , 7. 82 (2H, d, J=7. 6Hz), 9. 56 (1H, s). 

( 3) 3 - [( 3 -rc^/U- 5 - t Kd^t^- 1 -yi^/H:^ 4 — f AO 

^y^>-] 7^-2-^^-3, 4-v J fc Kn*t'/U >--4-^"> (it 

WMtl^X, 3 -T ^ / - 2 -*=f->V- 3, 4-^tKnWyy-4-t 
^ (0>J 1 (2)<Dit&m). RXJ^3-^^- 5 -t^y- 1 -7*=A'-4, 5 - 
>?fc Kn /V- 4 -^/l^/l^fc KSrffiv^Tfli 1 (4) £ I^H<Z>Sfef1sSrfT 

urn ■ s 9 . 5 % 

•H-NMR (CD3OD) : 5 1.28(3H, t, J=7. 4Hz), 2. 59-2. 69 (5H, m), 6. 92 (1H, brs), 
7. 08 (1H, t, J=7. 1Hz), 7. 24 (1H, t, J=7. 6Hz) , 7. 34 (1H, brs), 7. 51 (1H, t, 
J=7. 6Hz), 7. 62-7. 64 (1H, ra), 7. 77-7. 84 (2H, m), 8. 16-8. 18 (2H, m) . 

m 7 ■■ it&mm^- 7 (Dik&mvmm. 

(1) 5 -^-^y- 1 -7x=;v- 3 - h y * 4, Kn 

M^^bTx l-7x-;U-3-MJ7/Wtn^f;l--4, Kot°7 
V—;v-S-yt^m^xm\ (3) tPI«0»f^Srt?V^, WH^WSrWfco 
Ifc^ : 1 4 . 8 % 
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'H-NMR(CDC1 3 ) : 5 5. 47(1H, brs), 7. 37-7. 52 (3H, m) , 7. 80 (2H, d, J=7. 6Hz), 
9. 78 (1H, s). 

(2) 3 - [(5 - fc Kn^iy- l - 7 ^=-)V- 3 - ( h V Z7 jvlrn * f-jV) fc°7 
1/—/U-4 — < )V) 7 s is] T^y- 2-^^/W-3, 

TIBK*S*#T. Fill (4) fcra«©Jftf£*rfTV\ a«<k^*Sr#fc 0 
JUl^f : 3-7^-2-^^-3, 4-v^fc KD#t/yy-4-^y (01! 1 
(2)©j^tl)^t) ! 5-t^y - 1 -7x^- 3 - h y 7^tn^f;V-4, 
5 — fc Kn t"7 V — /l — 4 — # /WW'?* t K 

: munw. 2 R#fS| 

Hjjsp : 5 6 . 4 % 

^-NMRCCDClj) : 6 2. 57 (3H, s), 6. 96-7. 77 (8H, ra), 8. 14-8. 27 (2H, m) . 

(1) 3- [2- Y^ris^i ;Vt^=^ ;V) - 1 - 7i-;U- 4 , 5— 
fc Kof7/-^-5-^yo|l!ji 

&fflv^T#i6 (i) fcra«©ifcfis*rfirv\ mm^m^mz. 0 

J&Sp : 9 2 . 1 % 

1 H-NMR(CDC1 3 ) : 5 1.28(3H, t, J=7. 3Hz) , 2. 72-2. 84 (4H, ra), 3. 46 (2H, s) , 
4. 18 (2H, q, J=7.3Hz), 7. 15-7. 20 (1H, m) , 7. 35-7. 41 (2H, m), 7. 85 (2H, d, 
J=7. 6Hz) . 

(2) 3- [2- (xf^^^^/l/) J^/V] -5-t^y-l-7x=/V 
- 4 , 5 - v> fc K n fc° 5 N /— A*- 4 - # ^^/Vf fc K <£>®Bt 

H^i: Lt, 3 - [2- (a. h^v^A^ — /w) - 1 — 7x~/l'—4 t 

5 - ^t Kn f7 5 - ty^ffl^tfj i o) tmm<D&ft&n^. m 

46 



: 7 0 . 7 % 

'H-NMRCCDClj) : 5 1.27(3H, t, J=7. 3Hz), 2. 84 (2H, t, J=7. 3Hz), 3. 11 (2H, t, 
J=7. 3Hz), 4. 17 (2H, q, J=7. 3Hz), 7. 26-7. 33 (1H, m), 7. 42-7. 53 (2H, m), 7. 80 (2H, 
d, J=7. 8Hz), 8. 56 (1H, brs), 9. 59 (1H, s) . 
(3) 3 - ({3 - [2 - h^v'^/l'^A-) - 5 - t Ko^rv'- 1 

/Ut°^y— 4 f/W ^f!)f» 7^/-2-^f^-3, 4- 

JDMSf-fcUT, 3-7$/-2-^^-3, 4-i?t Kb 
^ (Ml (2) (DikStfa) , [2- (3i h^v^/I^/J^/V) zn^vW] -5 

-t^y- 1 -7x= ;V— 4, Kcr )V- 4 — # /I^^T* t K£ 

JS^TMl (4) i:PI«©Jftf^S:ffV\ flMMfc^ttSrWfc. 
: 6 8 . 5 % 

'H-NMRCCDjOD) : 8 1.22(3H, t, J=7. 3Hz) , 2. 60 (3H, s), 2. 76 (2H, t, J=7. 3Hz), 
2. 93 (2H, t, J=7. 3Hz), 4. 12 (2H, q, J=7. 3Hz) , 7. 08-7. 11 (1H, m), 7. 23-7. 35 (2H, 
m), 7. 49-7. 65 (2H, m) , 7. 80-7. 85 (3H, m), 8. 17-8. 19 (2H, m). 

m 9 : *fc-a-*>## 9 ©^*©»3fi 

J^£f :3-({3-[2-(^b ^v^^yWT^^/W) rc^/l/] - 5 - fc Ko^'>- 1 
-7x=/l/b*7/- A'- 4 — f !)f» 7-;;-2-^f;U-3, 4- 

(ik&m^ 8 ) 

: * ? ; -/V 
S/S : 5 0°C, 3B#F*fl 
: 8 7 . 7 % 

'H-NMR (CD 3 0D) : 5 2. 51 (3H, s), 2. 67 (2H, t, J=6. 8Hz), 2. 81 (2H, t, J=6. 6Hz), 
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7. 02-7. 08 (1H, m), 7. 23-7. 29 (2H, m), 7. 42-7. 47 (1H, m), 7. 53-7. 56 (1H, m), 
7. 71-7. 81 (3H, m), 8. 02 (1H, s), 8. 11 (1H, d, J=7. 6Hz) . 

m i o : it^mm^- 1 o (o^^comM 

Sft/y^e^^A (o. 0 5 3 g , lmmol) ©^yfyiifc lmo 

1/Lh!) ^ f;W7/V^ — * A/n -^3^>1£?& (2mL, 2mmo 1 ), 
t?3-{[3- (2— jfc/Htfdf-S'J^vl') - 5 - t Ka 1 - 7 */ 

-;V-4-^f;V]^f!jTy}7^;-2-^f^-3, 4-v?fc Kndft/y 1/ 
— 4-^"^ (^-^^#-^9 ; 0. 0 8 9 1 g, 0. 2mmol) O^yfy^ 

^d^l, m-c i n#nk ^cvn-c 5 o ic-e 6 B#ffl«# b/c 0 BLmu^m^m^x* 

(0. 0 4 8 7 g, 5 8. 5%) £r#fc 0 
! H-NMR (DMS0-d 6 ) : 5 2. 50-2. 54 (5H, m), 2. 87 (2H, t, J=7. 8Hz), 6. 74 (1H, s), 
7. 03 (1H, t, J=6. 9Hz), 7. 32 (3H, m) , 7. 49 (1H, t, J=7. 4Hz), 7. 61-7. 65 (1H, m) , 
7. 80 (1H, t, J=7. 1Hz), 8. 04-8. 13 (3H, m), 3. 12 (1H, s). 

mi: \^m^% 1 1 <Dfc&%)(onm. 

(1) 3- [3- (cn h^v'y&A'Tj^ /l^) ^nfcVV] - 1 -7^—)V- 4, 5- 

^ffl^TM6 (1) fcra«©*f£«:fTV\ aWMb£*4fe«r#fco 
ijX* : 7 6 . 8 % 

1 H-NMR(CDC1 3 ) : 5 1.25(3H, t, J=7. 3Hz), 1. 96-2. 07 (2H, m, ), 2. 45(2H, t, 
J=7. 3Hz), 2. 55 (2H, t, J=7. 3Hz), 3. 44 (2H, s), 4. 14 (2H, q, J=7. 3Hz), 
7. 15-7. 20 (1H, m), 7. 36-7. 42 (2H, m) , 7. 84-7. 88 (2H, m). 
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• • 

(2) 3- [3- (xh^i/^/^/V) t>] - 5 — 1 - 7x = 
A— 4, Kp fc°:7 y* — JV— 4 -^yW^;l/rt KC>^it 

MtfC, 3- [3- (=■ Y*^1jjVtS=.;V) ^at>] 
4, Knt 0 7y^-5-t^V^Jl (3) £ H?!*£<D^f^f V\ 

jfc^ : 1 0 0 % 

'H-NMR (CDC1 3 ) : 8 1. 27 (3H, t, J=7. 1Hz), 2. 08-2. 15 (2H, m), 2. 43-2. 51 (2H, m), 
2. 81-2. 89 (2H, m), 4. 15 (2H, q, J=7. 1Hz) , 5. 17 (1H, brs), 7. 27-7. 34 (1H, m), 
7. 43-7. 50 (2H, m), 7. 78-7. 82 (2H, m) , 9. 57 (1H, s). 

(3) 3 - ({3 - [3- h^rv-^/^^^/W tVl'] -5-t Kn^->- 
l-7x^t°7/-^-4-'f/l'} P7» 757-2-^^-3, 4 
-^fc 0fb£-^#-5§- 1 1) <D^ig 

> (Ml (2) (D\t^m, RX$3- [3- h^rv^^-A) :/n t'A] - 
5 — 3r*tV — 1 -^ai—A-4, 5 — Ko tT7^— A- 4 -TJ/W^y^t K 
SrfflV^Tflll (4) fcl^«©*f^«rffVN, «»ffc£-*B 
: 6 4 . 1 % 

J H-NMR (CD3OD) : 5 1. 18 (3H, t, J=7. 1Hz), 1.96(2H, t, J=7. 0Hz), 2. 41 (2H, t, 
J=7. 0Hz), 2. 52-2. 69 (5H, m) , 4. 07 (2H, q, J=7. 1 Hz), 6. 83-7. 09 (3H, m) , 
7. 34-7. 49 (2H, m), 7. 58-7. 81 (3H, m), 8. 11-8. 14 (1H, m) , 8. 23-8. 31 (1H, m). 

M 1 2 : 1 2 <n\\&m<r>Wk 

JjfUsf: 3- ({3- [3- (31 Y**s-b)Vi£-)V) 7°nt>] 

1 -7x^t°7^/-^- 4 -^/W 7 ^7*^) 757-2-7^-3, 4 
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: y * y - A- 
: 5 0°C. 3fl#W 
JR^ : 5 8 . 8 % 

'H-NMR (CD 3 0D) : 5 2. 02 (2H, t, J=7. 4Hz), 2. 44 (2H, t, J=7. 1Hz) , 2. 62 (3H, s), 
2. 69 (2H, t, J=7. 5Hz), 7. 19 (1H, t, J=7.4Hz), 7. 38 (2H, t, J=8. 0Hz), 7. 56 (1H, 
t, J=7. 5Hz), 7. 67 (1H, d, J=8. 2Hz) , 7. 83-7. 87 (3H, m), 8. 12 (1H, s), 
8. 21-8. 24 (1H, m). 

m 1 3 : <b-S-4M-5§- 1 3 (D{k^-#»CDM3£ 

g^t LT, 3 -{[3- (3 -^^/tfdrv^a fcVW) -5-tKo^- 1- 
^^-^t 0 ^y'-/w-4--r^]^^-y-7 :f ^}T^y- 2-y^/W-3, 4-i^fc: 

JR* : 51. 7 % 

'H-NMR (DMS0-d 6 ) : 5 1. 77-1. 80 (2H, m), 2. 11 (2H, t, J=7. 1Hz) , 2. 50-2. 54(5H, m) , 
6. 71-6. 85(4H, m) , 7. 23-7. 48 (5H, m), 7.68(1H, t, J=7.4Hz), 8.11(1H, d, 
J=7.6Hz), 8. 53 (1H, s). 

m 1 4 : 1 4 <Dit&m<Dm& 

(1) 1, 3-v ; y^/V-5-^-=3ry-4, 5-v?t Kn ^7/-^- 4 - 
UiO|Sf £ LT, 1, 3-v ? y^^-4, 5-v?t Knt°7^-/l'-5-ty^ffl 

vn-c^iji (3) tmm(Dm / E*ft\<\ mmit^m^nt^o 
urn -6. 2 % 

^-NMRCDMSO-dg) : 5 2. 22 (3H, s), 3. 43 (3H, s), 9.64(1H, s). 

(2) 3- [(1, Kn*->tf9/- 
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-§-14) (DUM 

> (#9 1 ( 2 ) (Dik&m . 1 , 3-^^^-5-^-*y-4, 
k°7/-^-4-*;M;wft K^fflv^T^l (4) £ |^«S03jfcf££:?TV\ if® 

I&lfl : 6 7 . 6 % 

'H-NMR (DMS0-d 6 ) : 5 2. 12 (3H, s), 2.51(3H, s), 3.31(3H, s), 7. 54(1H, t, 
J=7. 4Hz), 7. 64-7. 67 (1H, m), 7. 82-7. 88 (1H, m), 8. 11-8. 16 (2H, m). 

#115: {t^«-5r 1 5 <Dft&m<09m. 

(1) 1- (2-^nn7x=;V) - 3 -^=f-)V- 5 y- 4, 

MtLt, 1- (2-^nn7i^) -3 -y^vW-4, 5-S?t KnbT 
7y-^-5-ai-^S:fflv>-c#ll (3) i |SI«©||f^Srtf v\ *»fb£'4&Sr#;/fc. 
IR* : 5 4 . 2 % 

'H-NMRCCDClj) : 5 2. 44 (3H, s) , 7. 38-7. 47 (3H, m) , 7. 53-7. 57 (1H, m), 8. 36 (1H, 
brs), 9. 57 (1H, s). 

(2) 3 - {[1 - (2-^no7i^) - 3 -*?-fl>- 5 - t Kn^v'tf^y 
— yfy] r s: y - 2 -*J-;v- 3, 4-v?kKD^t/U 
V-4-^-> (fl^3##l 5) ©Kit 

I^tLT, 3-7-;/-2-^f/l'-3 ) 4-^tFodftyyy-4-t 
>- (09 1 ( 2 ) <D\k&m) . RTf 1 - (2 a a - 3 =5->V- 5 

=^y-4, Kot'7 > /-;i'-4-*;w^vft K^fflv^t^Jl (4) £ 

l&m : 7 1 . 8 % 

'H-NMR (DMS0-d 6 ) : 5 2. 15 (3H, s), 2. 49 (3H, s), 7. 43-7. 69 (6H, m), 7. 85-7. 90 (1H, 
m), 8. 13-8. 18 (2H, m) . 
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M 1 6 : ft&mtt 1 6 (D\^m<DWit 

(1) 1- (3-^no7x-;V) -3-^^/1^-4, 
- 5 -*ls<DW& 

v^£j^-c#j6 (i) tmm<Dm^n^\ mmit&M&mtio 

l&m : 3 5 . 6 % 

'H-NMR (CDC1 3 ) : 5 2. 20 (3H, s) , 3. 44 (2H, s), 7. 12-7. 16 (1H, m), 7. 28-7. 34 (1H, 
m), 7. 81-7. 85 (1H, m), 7. 92-7. 94 (1H, m). 

(2) 1- (3-^dd7x^) - 3 5 -Or^y- 4, 
n k°7 */*-As— 4 — ^/w^vt* t K^Mit 

lipfiLT, 1- (3-^ pn7x=;P) -3 -^^-^-4, 
7/-^-5-^fflV^l (3) i:IH«^f^^ : fTV\MM^-a'^^#fc 0 
Jfc^ : 8 3 . 9 % 

^-NMR (CDCI3) : 6 2. 42 (3H, s) , 7. 25-7. 28 (1H, m), 7. 46-7. 47 (1H, m), 
7. 74-7. 77 (1H, ra), 7. 88-7. 90 (1H, m) , 9. 01 (1H, brs) , 9. 40 (1H, s). 

(3) 3 - {[ 1 - (3-^nn7i =-;V) - 5 - t Kn^^k^y' 

>--4-^-^ (Uft#tl6) <7>M3t 

^ (0»J 1 ( 2 ) ©-ffc-Q-fcK RXtl - (3-70P7x-^) - 3-^^/V- 5 
^7-4, Kot°7 , /-^-4-*/l'/^l'ft KSrffiV^Jl (4) t 

HX^ : 5 2 . 9 % 

'H-NMR (DMS0-d 6 ) : 6 2. 19 (3H, s), 2. 50 (3H, s), 7. 19 (1H, d, J=8. 3Hz), 7. 44 (1H, 
t, J=8. 3Hz), 7. 56 (1H, t, J=7. 9Hz), 7. 68 (1H, d, J=7. 9Hz), 7. 85-7. 90 (1H, m) , 
7. 96-7. 99 (1H, m), 8. 10-8. 16 (2H, m), 8. 21 (1H, s) . 
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m i 7 : K&mm^ 1 7 <D\^m<Dmk 

(1) 1- (4-^db7i^) -3-^5vl^-4, Knt°7^ 
- 5 -^-XDUm. 

ztf&m^xme (1) «^^#fc„ 

jjjt^ : 4 5 . 4 % 

'H-NMR (CDCI3) : 5 2. 20 (3H, s), 3. 44 (2H, s) , 7. 33-7. 37 (2H, m) , 7. 82-7. 86 (2H, 
m). 

(2) 1- (4-;nn7x=/V) -3-^f^-5-t^y-4, 5-7tF 
n fcT9 ^— ^- 4 -^/WVVfl: Ktf>S45£ 

J^Hsf^bT. 1- (4 n V7=c~jV) - 3 -tf/V- 4, 5-S?fc Kof 

/w- 5 -^^jsv^-r^i i (3) tmm<D&ft&m\mm4k&vo&mz.o 

jR^ : 9 0 . 4 % 

^-NMRCCDClj) : 5 2. 41 (3H, s),4.17(lH, s) , 7. 40-7. 42 (2H, m), 7. 73-7. 81 (2H, m), 
9. 44 (1H, s). 

(3) 3- {[1 - (4-^nP7x^k) - 3 — j-^f-jV— 5 - fc Kn^v-tf^y 
— — f/V] yf» 7^;-2-^f;i/-3, 4-^tKn^t/!) 
>-4-^V (fl^<Bj#-i§-l 7) 

V (#11 (2)(Dit&m), %.Tfl- (4-^an7i=/V) -3-^^/1—5-^- 
^V-4, Knf7y*-^-4-*;W^;i/ft KSrffiV^Jl (4) £ 

ItX^ : 6 7 . 0 % 

1 H-NMR (CDC 1 3 ) : 6 2. 23 (3H, s), 2. 62 (3H, s), 7. 19-7. 23 (2H, m), 7. 44-7. 52 (2H, 
m), 7. 60 (1H, d, J=8. 3Hz) , 7. 75-7. 81 (3H, m), 8. 16-8. 19 (1H, m) . 
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m 1 8 : 4b£^#-5§- 1 8 (n\t^m<OWik 

(1) (4 -7^/^:7^ -5-^"^y-4, 
nt'7 tv— 4 -A^/Wft K0>§43i 

Hfttt, (d-^Wx^) -4, 5-v?t Knf 

^^-/i—S-^&JB^-cm (3) fcPI«C5»f^«rffV\«JB^4fe«r#*:. 
JR^ : 4 5 . 8 % 

'H-NMRCCDClj) : 6 2. 38 (3H, s), 2. 42 (3H, s), 6. 66 (1H, brs) , 7. 26 (2H, d, 
J=8. 6Hz), 7.66(2H, d, J=8. 6HZ) , 9. 55 (1H, s). 

(2) 3- {[3 -t^JV- 1 - (4 f;V7i= /l/) - 5 — t Ko^^t^/ 

>-4-^-^ i 8) (Dnm. 

JOK^ : 3-T5: 7-2-^^/^-3, 4-^fc Ko^t'/U ^-4— d"^ (Wl 
(2)(7^b-a-^))^U ? 3 -7 ^vW- 1 -(4-7^/^7^—^)- 5 -^"=3f-y-4, 
5 - v 5 1 Knt°7 y— 71^- 4 - # /I^ /l^ fc K 

: 4 0 - 5 0°C, 
mm ■ 6 3 . 3 % 

'H-NMRCDMSO-de) : 5 2. 20 (3H, s) , 2. 29 (3H, s), 7. 18 (2H, d, J=8. 6Hz), 7. 53 (1H, 
t, J=7. 6Hz), 7. 66 (1H, d, J=8. 3Hz) , 7. 82-7. 89 (3H, m), 8. 12-8. 15 (2H, m) . 

mi 9 : -ffc^»## 1 9 <Dik&6fa<Dmm. 

(1) 3-7^/V—l- (4-^ h^V7i^) -4, 5-S?t Kntf7^- 
A— 5 -^©jRii 

JjjUfsj-i: LT, T-fe hgjFife^/wn^TvK (4-7 h ^r^w) tK 

7v^£rfflv>T#|6 (1) fc|PI«©jftf^«rffV\ Sffift^ilfc. 
Ifc^ : 2 9 . 0 % 
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'H-NMRCCDCla) : 8 2. 19(3H, s), 3. 40 (2H, s) , 3. 81 (3H, s), 6. 89-6. 94 (2H, m) , 

7. 70-7. 76 (2H, m) . 

(2) Z-ff-JV-l- (4 ^'^i^) -5-t^y-4, 

g^tLX, S-t^-jV-l- (4 h=^^7^=/W) -4, 5-v?kKn 
f^y— (3) £^«0>tfcf£«r?TV\ M-fc^SrW- 
1t 0 

: 5 4 . 5 % 

'H-NMR (CDC1 3 ) : 6 2. 42 (3H, s) , 3. 84 (3H, s) , 6. 94-6. 99 (2H, m) , 7. 64-7. 69 (2H, 
m), 9. 35 (1H, s), 9. 56 (1H, s) . 

(3) 3- {[3 -*=f-)V- 1 - (4 Y**/7^~;V) - 5 - fc Kn^i/bT? 
/V-4--f/V-] ^^y-^^} 7?/-2-^f;l'-3 ) 4-i?tKnW 

!)y-4-t> (M#tl9) (7)K5fi 

WtLt, 3-7^/-2-^f/V-3, 4-v?tKn*tyyy-4-t 
>- («1 (2)<D4k&V0). RT$3-?i^/U- 1- (4-^ 7 an AO -5- 

^-dry-4, Kot°7 > /-^-4-*/WVl/ft MV^Jl (4) 

l&sp : 7 7 . 0 % 

^-NMRCDMSO-de) : 6 2. 16 (3H, s) , 2. 49 (3H, s) , 3. 43 (3H, s) , 6. 99 (2H, d, 
J=8. 9Hz), 7. 56 (1H, t, J=7. 4Hz), 7. 68 (1H, d, J=7. 9Hz), 7. 83-7. 90 (3H, m), 

8. 13-8. 17 (2H, m). 

m 2 0 : ty^tmm^ 2 0 (D^m^m^ 

(1) 3-^^/W-l- (4-=Fn7x^/V) -5-^-^y-4, 5-v^fcK 

J^^SftbT. 3-^^/W-l- (4-=Fn7x^) -4, 5-^tFof 
5 -^fc^Tflll C3) fcPI«©tftf^Srm\«Hfl:'&4feS:»*:. 
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JR^ : 7 2 . 0 % 

'H-NMR (CDC1 3 ) : 5 2. 56 (3H, s), 7. 05 (1H, brs), 7. 83-7. 87 (2H, m) , 8. 39-8. 42 (2H, 
m), 10. 01 (1H, s). 

(2) 3- 1 - (4-= Fn7x=;V) -5-fc Kn^v't^y 

— yW- 4 r/W] ^Ut^} 757-2-^^-3, 

^-4-^->- (ft^ll#^2 0) OMit 

>- (Ml (2)(D4k&Vo), RX$3-*^/l>- 1 - (4-= hn7x-;P) - 5 
^f-y-4, Kat°7 , /-/l'-4-*;W^ft K^fflV^TMl (4) t 

IR* : 7 3 . 3 % 

! H-NMR (DMS0-d 6 ) : 5 2. 50 (3H, s) , 2. 51 (3H, s), 7. 47 (1H, t, J=7. 3Hz) , 7. 61 (1H, 
d, J=7. 9Hz), 7. 77 (1H, t, J=7. 9Hz), 8. 05 (1H, s) , 8. 11 (1H, d, J=7. 7Hz), 8. 19 (2H, 
d, J=8. 6Hz), 8. 35 (2H, d, J=8. 6Hz). 

M2 1 : fl^iM-^2 1 (D\^m<r>mt 

T1BRj£*M*T, Ml (4) fcfi3«©lftfts«rfTV\ «JH^««r#fc. 
J^JfSf : 3 -75 7-2 -3i^7l^-3, 4 - i? t Kn^t/y 4 ^tO 5 
3 -7^/1/- 5 -^-^r y- 1 -7x^/1/- 4 , 5 — Kn ^7/-^- 4 
/W/^/Wf t K (09 1 ( 3 ) <Dft&W) 

Rfc : 5 0 - 6 0°C, 2B#HB 
&m : 8 7 . 1 % 

'H-NMIUCDCL,) : 5 1.39(3H, t, J=7. 3Hz), 2. 25 (3H, s) , 2. 92 (2H, q, J=7. 3Hz) , 
5. 09 (1H, br), 7. 11-7. 16 (3H, m), 7. 32-7. 38 (2H, m), 7. 46-7. 52 (2H, m) , 
7. 67-7. 82 (2H, m) , 7. 87-7. 90 (2H, m), 8. 22 (1H, dd, J=8. 0, 1.4Hz). 
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M 2 2 : it^m^ 2 2 (D\t^m<Dm3k 

(1) 2- wy^y;v7^;y) 

Miu, t> h^-/^y ^v^^/k awy^y^ou 

^xmi (1) ^I^O^^VV «Hfl^*«:»fc. 
: l 0 0 % 

'H-NMRCCDClj) : 8 1.30(6H, d, J=7. 7Hz), 2. 58-2. 68 (1H, m), 3. 93 (3H, s), 
7. 04-7. 09 (1H, m), 7. 51-7. 57 (1H, m), 8. 01-8. 05 (1H, m), 8. 74-8. 77 (1H, m) , 
11. 1(1H, brs). 

(2) 3 —T % / - 2 — 4 y y°n tTyw— 3 , Ka^t/D 

WtLt, 2- yy^y a-t^ /) £:S«?y^vo^7vK S-t^t k 

^yv-*^£fflv^#!ji (2) tmmomtttft^K mm^m^ntc 0 

l&m : 5 6 . 5 % 

'H-NMRCCDCla) : 8 1. 37 (6H, d, J=6. 9Hz), 3. 72-3. 81 (1H, m), 4. 83(2H, s) , 
7. 41-7. 47 (1H, m), 7. 68-7. 76 (2H, m), 8. 29 (1H, d, J=8. 0Hz) . 

(3 ) 3 — [( 5 — t Kn^y- 3 -ff-fls- 1 - -y =c=.;V t"^ y*— ;V- 4-4^) 
^fUfy] / - 2 — f yyn t°/W- 3, 4-v?tKn^t/!Jy-4-t 

^ ab-s^#-^2 2) ^Mit 

g^it-c, 3 -r^ y - 2 -^r yy°n t°/V- 3, 4-ytKo^t/^- 
.SlU^ -y ^vi-- 5-^-^y- i -y^~/^-4, Kot'7 
y-/p- 4 -yj/w^^^t k (Mi (3) (Dit&m) *m^xmi (4) iri^i^ 

: 5 4 . 2 % 

'H-NMR (CDC1 3 ) : 5 1.37(6H, d, J=6. 6Hz), 2. 25 (3H, s) , 3. 33-3. 42 (1H, m) , 

5.44(1H, brs), 7. 11-7. 16 (1H, m), 7. 33-7. 38 (2H, m) , 7. 46-7. 51 (2H, m), 

7.68-7. 81 (2H, m) , 7. 89-7. 92 (2H, m) , 8. 21-8. 24 (1H, m) . 

08 2 3 : 4b^#J#-^2 3 (D\\L&m<»W&. 
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(1) 2- (^uy^r^y) gtft^f^^T^ 
#li (i) ^«cj*ff*ffv^, Sl^ftiftfc. 

JR*S : 1 0 0 % 

'H-NMR (CDC1 3 ) : 5 0. 97 (3H, t, J=7. 3Hz), 1. 39-1. 46 (2H, m), 1. 70-1. 77 (2H, m) , 

2. 45 (2H, t, J=7.6Hz), 3. 93 (3H, s), 7. 04-7. 10 (1H, m) , 7. 51-7. 57 (1H, m) , 
8. 01-8. 04 (1H, m), 8. 73-8. 76 (1H, m) , 11.06(1H, brs). 

(2) 3 - 7 5 7 - 2 —zfT-zU- 3, 4-^fcKnWJy-4-*y 

^-zk?n#J&fflv^#ll (2) i^«©jftf^S:fTV\ *UKfcl^5£#fc 0 
j&if! : 7 0 . 6 % 

1 H-NMR(CDC1 3 ) : 5 0. 99(3H, t, J=7. 3Hz), 1. 44-1. 56(2H, m), 1. 77-1. 87 (2H, m), 

3. 03 (2H, t, J=8. 0Hz), 4. 86 (2H, s), 7. 41-7. 47 (1H, m), 7. 65-7. 76 (2H, m) , 
8. 22-8. 25 (1H, m). 

(3) 3 - [(5 -t Kn^r^- 1 -7i=;Hf7^- 
,^-4-^^) ^y^] T ^y_ 3j Kn^-t-i/y >--4-^-> 

£4fe##2 3) <D$m 

WMt UT, 3-7^-2-7*^-3, 4-v?tKn^t/yy-4-t 
^ ^3-^^-5-^7-1-7x^-4, 5-^tKn^7/-^ 

(0>ji (3) (Dfc&m) *m^xmi u> ^i^m^^ 

i&m ■■ 5 6 . 1 % 

'H-NMR (DMS0-d 6 ) : 5 0. 96 (3H, t, J=7.4Hz), 1. 32-1. 45 (2H, m) , 1. 68-1. 78 (2H, m), 
2. 25 (3H, s), 2. 81 (2H, t, J=7. 7Hz) , 3. 64 (1H, brs), 7. 04 (1H, t, J=7. 0Hz), 
7. 33 (2H, t, J=7. 7Hz), 7. 50 (1H, t, J=7.6Hz), 7. 65 (1H, d, J=8. 2Hz) , 
7. 77-7. 82 (1H, m), 8. 02-8. 14 (4H, m) . 
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#12 4: it^m^^ 2 4 <D4k&to<Dmk 

(1) 2-7x-;U-4H-3, l—^ls-SX-^V'&l'-A—X'Zs 
7^h7-^(l. 3 7g, lOmmo 1) ©fyv?y (3 0mL)^fc 

tK^Tn ^yZ-f n !) K (2. 3 2mL, 2 0mmol) tiDi, 6 0°CT* 

ats^ Tkgfcm, * ? ;—^frhWifcMi\^x^mmik^(D&&%i§ i a. 9 5 g , 

8 7. 5 %) Sr^fco 

'H-NMR (CDC1 3 ) : 8 7. 49-7. 60 (4H, m) , 7. 61-7. 87 (2H, m) , 8. 24-8. 34 (3H, ra) . 

(2) 3-7^;-2-7i^-3, Kn^tyy 
2-7x^-4H-3, 1 — <l/l/3r3r^-\/^- 4 -Oris ( 1 . OOg, 4. 

4 8mmol) (D^?/— ;V ( 2 0 m L) fcK^v^— 7k?n$3 (0. 4 

4mL, 9mmol) ^Px.. 1 2 BtPfSWPi&M bfc c WLi&m&to*&M.tL X^ 

^s. £ x*#;m& , mm&m.i±^£; i^xmbtitcmte** * s -^xmmmft b x . 
mmit&m ©efe^i (o. 7 7 g , 72. 6%) £#/c„ 

'H-NMRCCDClj) : 8 5. 02 (2H, S), 7. 48-7. 57 (4H, m), 7. 78-7. 81 (4H, m), 
8. 31-8. 34 (1H, m). 

(3) 3 — [(5 — t Ko^V- Z-^^/V- 1 -7i=/Hf7^- /U— 4 — >T^) 
7*^] 7 57 - 2-7^—71^-3, 4 -S?fc Ko^t/U V- 4 -Hsr^ (it 

2 4) ©845t 

WMtX^X, 3-7-;/-2-7x-;V-3, 4-S?t Kn*t/!Jy-4- 
^">-> RTf3 5 -d"^y- 1 -7x^-4, Knlfy^- 

4 -*/w^7*t k (#ii (3) (Dfc&m) *m^^xmi (4) ^nunco^ 

: 7 7 . 8 % 

1 H-NMR(CDC1 3 ) : 5 2. 17 (3H, s) , 7. 10-7. 13 (1H, m), 7. 29-7. 34 (2H, m) , 
7.47-7. 58 (5H, m), 7. 68-7. 72 (2H, m), 7. 80-7. 83 (4H, m), 8. 30 (1H, d, J=8. 2Hz) . 
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#12 5: 2 5 (Dit^m^Wk 

(1) 2-tert-/f^-4H-3, 1 -^^y^-drl^v?^- 4 -^"^ 

: 1 0 0 % 

^-NMRCCDCla) : 6 1. 40 (9H, s) , 7. 46-7. 52 (1H, m), 7. 57-7. 60 (1H, m), 
7. 75-7. 81 (1H, m), 8. 17-8. 20 (1H, m). 

(2) 3-7;;-2-tert-yf;I/-3, 4-i?t Kn ^/!) y-4- 

TSE£J£*#T* 0*12 4 (2) km&<DVktf?&m\ Sfi^ft«:#fc, 
J^** : 2 - t e r t - ^-4H - 3 , 1 -^O-V^-^lh^^- 4 S. 

: ^n^51^, 2 0 ftffl 
IR^S : 7 5 . 1 % 

^-NMRCCDCla) : 5 1.58(9H, s), 4. 74 (2H, s), 7. 41-7. 47 (1H, m), 7. 66-7. 76 (2H, 
m), 8. 23 (1H, d, J=8. 3Hz) . 

(3) 2 - t e r t — -f^-As— 3 - [(5 - fc Kn^V- 3 —ff-JV- 1 -77^ — 
/l/f7/-/l'-4-^;V) 7*^] /- 3, Kndpty^- 
A-Hr^ (M#f2 5) cD^it 

J^^-^b-C, 3-7^-2-tert-7*f^-3, 4-^tKnWP 
4 XV3-> ^A-- 5 -^-^V- 1 -7i=^- 4 , 

t^y-A— 4 -yj/w^^t k (09 1 o) (Dfc&m &m^xmi (4) t 

i&^s : 3 9 . 8 % 

'H-NMR (CDCI3) : 6 1.55(9H, s), 2. 26 (3H, s) , 3. 30 (1H, brs) , 7. 18 (1H, t, 
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J=7. 4Hz), 7.38-7. 54 (4H, m), 7. 71-7. 83 (2H, m), 7. 96 (2H, d, J=7. 6Hz), 
8. 22-8. 25 (1H, m). 

m 2 6 : it^-m^ 2 6 (Dit^momm 

(1) 2- [(Ti? h^^Ti?^^) T^y] gcM^y-^/l^XTVl- 

K&fflv^-cm (i) ^r^^^^tTV^. mmit&m*mz. 0 

1» : 9 7 . 3 % 

1 H-NMR(CDC1 3 ) : 5 2. 33 (3H, s), 3. 93 (3H, s), 4. 74 (2H, s), 7. 10-7. 16 (1H, m) , 
7. 54-7. 59 (1H, m) , 8. 03-8. 06 (1H, m) , 8. 72-8. 76 (1H, m) , 11.70(1H, br) . 

(2) 3-7;/-2-tKD^f^-3, 4-5?t Ko^t'/U >-4- 

H^fcLT, 2- [(Tir h^v-Tir^v^) T^/] ^S#^y ^A^^tvK 
XUffc K^-:^— 7kfn4fc£rJBv>T0»J 1 (2) fcl*!«©*fls«:fTV\ SMWk^* 

Jfc* : 8 8 . 5 % 

'H-NMR (DMS0-d 6 ) : 5 4. 69 (2H, d, J=5. 6Hz), 5. 14 (1H, t, J=5. 6Hz), 5. 69 (2H, s), 
7. 50-7. 56 (1H, m), 7. 70 (1H, d, J=7. 9Hz) , 7. 80-7. 86 (1H, m) , 8. 15 (1H, dd, J=8. 1, 
1. 2Hz). 

(3) 3 -[(5 - t Kd^<>- 3 -y *f-fls— 1 -7x=^t°7 /W— 4 — >f AO 
^fUfV] 7^ y-2-t KP^f^f/l'- 3 , 4 -v^fc Kndrty ]) V- 4 
-^"^ Wb^*##2 6) <OW& 

m&bVX. 3-7^y-2-t 4-v?t Ko^t/U 

^-4-^"V x &t*3 -y 'TVW- 5 —tir^y— 1 -7*=^- 4, 5—i?K Kn 
t s 7y-^-4-*;wW t K (#1 1 (3) (Dik&m) *m^X®\l (4) t 

HZ* : 5 1 . 9 % 
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'H-NMRCCDClj): 8 2. 25 (3H, s), 4. 73 (2H, br), 4.84(2H, s), 7. 15 (1H, t, 
J=7.4Hz), 7. 35 (1H, t, J=7. 9Hz), 7. 47-7. 57 (1H, m), 7. 65 (1H, s), 7. 69-7. 85 (4H, 
m), 8. 26 (1H, d, J=7. 9Hz). 

^[12 7: fl^#f#-5§-2 1 <D\t^m(DWfk 

ties^#t. mi (4) tmm(o^ff^n^\ wM^mttm^ 

: 3-7^-2-k Kn^^^f;v-3, 4-v^fc Kn^t/y 4 - 
^-V (#12 6 (2) ?Mb-a^h ^.T>*5- hdrv-^/l-^^/W 
*^JV- 1 -7x=/Hf7 > /- /I'— 4 -*yW</V-7*t K 4 ( 1 ) <Dfc&y>)) 

Sj£ : *ni&«, 1 2 i$m 

ifc^S : 5 4 . 1 % 

'H-NMRCCDCla) : 6 1.20(3H, t, J=7.1Hz), 2.50(3H, s), 4. 13-4. 21 (3H, m), 

4. 75 (2H, d, J=4. 6Hz) , 4. 83 (2H, s) , 7. 35-7. 54 (4H, m) , 7. 72-7. 82 (4H, m) , 
8. 30-8. 34 (1H, m), 9. 07 (1H, s). 

m 2 8 : it&m^ 2 8 <D\t^m(omk 

DION- : 3 -T 5 / - 2 - t 4 - v 5 1 Ko^t^U ^- 4 - 

^-^ (#12 6 (2) (DikSm), -Hr^rV— 1 -7x=/l'- 3 - h V V >vOr 

n * ^vl/- 4 , 5-^kKok'7 4 -*^<;>7 f fc K (M 7 ( 1 ) <Dfl^ 

^ : 3i 9 S~,V/m*.U&&i& 
Kfc : APfl&l^ 4. 5B#R| 
J&^S : 2 1 . 3 % 

MS (EI) m/z : 429 (M + ), 255, 253, 176, 174, 77. 
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09 2 9 : te£-#J#-*§- 2 9 (D\\L^m<DW& 

(1) 2- [(^ h^^T-fer^/U) 7^/] SJ&tS^f-zl/x^^ 

£fflV>T09l (1) £|!3«<C>ifef£«:fTV\ #M^^^#fc 0 
: 9 7 . 2 % 

'H-NMRCCDClj) : 5 3. 57 (3H, s), 3.95(3H, s), 4.17(2H, s) , 7. 09-7. 15 (1H, m), 

7. 52-7. 59 (1H, m), 8. 05 (1H, dd, J=7. 9, 1.7Hz), 8. 81 (1H, dd, J=8. 6, 1.0Hz), 
11.73QH, br). 

(2) 3-7-;;-2-^ h^^f;v-3, KD^tyy y-4-t 
: m # J —>V 

Bat ■■ uam&ffi. 1 5 mm 

i&lp : 5 8 . 5 % 

^-NMR (DMS0-d 6 ) : 8 3. 44(3H, s), 4. 67(2H, s) , 5. 66(2H, s) , 7. 51-7. 57 (1H, m) , 
7. 70 (1H, d, J=8. 2Hz), 7. 79-7. 86 (1H, m), 8. 14 (1H, dd, J=8. 2, 1. 3Hz). 

(3) 3-[(5-t Kn d f 1 ^-3-^f/l'- 1 -7x= ;Hf7 /l'- 4 -^f/W) 
^^y^V] T^/-2-7< h^W^/P- 3, Kn^rt/y ^- 4 - 
^-V (UMf2 9) ©Kit 

MiUt, 3-7?/-2-> h^f;>-3, 4-v?t Kn^rt/yy 
-4-^-^, ,R.t*3 -p< ^A— 5 -t^y- 1 -7x=;>- 4, 
7 , /-;v-4-*;v/WftK (09 1 (3) <D{k&Vti) &m^XWi (4) £PI 

IR^ : 7 3 . 3 % 

'H-NMRCDMSO-dg): 5 2. 20 (3H, s), 2. 49 (3H, s), 3.40(3H, s), 4. 53 (2H, s) , 
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7. 12 (1H, t, J=7.3Hz), 7. 36-7. 42 (2H, m) , 7. 61 (1H, t, J=7. 3Hz), 7. 74-7. 77 (1H, 
m) , 7. 87-7. 97 (3H, m) , 8. 00-8. 20 (2H, m) . 

#13 0 : <k^#»##3 0 <Dik&m(Om&. 

(1) 2- (4 ^=-;V) -4H-3, 1 4 - 

;*-y 

DS3|S|.£ LT. Tyh7=^ 25.1^4 -y h ^rv^O-yV /i^ n y K^fflV^T 
#12 4 (1) £|l^<D^fls£m\ l»fb^£:#fc 0 
: 8 5 . 2 % 

^-NMRCCDClj) : 6 3.90(3H, s) , 7.00(2H, d, J=8. 9Hz), 7. 45-7. 50 (1H, m) , 
7. 65 (1H, d, J=7. 6Hz), 7. 77-7. 83 (1H, m), 8. 20-8. 28 (1H, m), 8. 26 (2H, d, 
J=8. 7Hz) . 

(2) 3 -7 5 7-2- (4-^f^->7x-/k) -3, KD=¥t/y 
y- 4 — 

tie^^t, ^J2 4 (2) tmm(Dm^^m\ mm^m*mtL 0 

WM- 2- (4-7 h^iyy^— /l^) -4H-3, 1 --^y^^rlJ-v^- 4 - 

RJfc ■ iJUH^Mtfi, 3 2 B#H5 
JRsg : 9 0 . 3 % 

'H-NMR (CDC1 3 ) : 5 3. 88 (3H, s), 5. 05 (2H, s), 6. 98-7. 04 (2H, m), 7. 46-7. 52 (1H, 
m), 7. 75-7. 85 (4H, m), 8. 28-8. 31 (1H, m) . 

(3) 3 — [(5 - fc Ko^7- 3 - 7 1 — y /un'^y— JV— 4 — 1 ;V) 
7^y^V]T^7-2- (4-^' h^v-7x^) -3, 

3 0 ) 

Jt^t LT. 3-T5/-2- (4-^^>7x^) -3, 4-v?t Kn 
^t/^-4-ty S.I53 -7 ^VW- 5 y- 1 -7 zc^/P- 4, 5- 
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Ko t'7 4 - ^/w^i/r t K (Ml (3) ^ffi^t^l 

(4) tmm<D$ii'EZft\,\ wmik&m&mti, 

J&§£ : 5 9 . 3 % 

'H-NMR(CDC1 3 ) : 5 2. 10 (3H, s) , 3. 79 (3H, s), 7. 01-7. 14 (3H, m), 7. 38 (2H, t, 
J=7. 9Hz), 7. 62 (1H, t, J=7. 6Hz), 7. 74-7. 79 (3H, m), 7. 89-7. 95 (3H, m), 
8. 18-8. 22 (2H, m) . 

#13 1 : <fcl^3#-S§-3 1 <£Hb-^<a§^ 

(1) 2- [(3-7 h=¥^y^;i/) 757] ^cM^^vW^^A' 

nDFwtii (i) tmm(Dm^n^\ mmit^^mco 

: 8 2 . 2 % 

'H-NMRCCDClj) : 5 3. 90 (3H, s) , 4. 08 (3H, s) , 6. 98-7. 13 (3H, m) , 7. 45-7. 60 (2H, 
m), 8. 03 (1H, dd, J=7. 9, 1.7Hz), 7. 19 (1H, dd, J=7. 8, 1. 7Hz), 12. 01 (1H, br). 

(2) 3-757-2- (3 -7 Vic*/? ai—7\s) -3, 4-v?tFn^t7!) 
>-— 4 — 

TfE£OS^#T, mi (2) fc|!3*©iftfts«rfTV\ SfflMfr&fcSr^fc. 
DfOSj-: 2- [(3-7 h^iz-O-yV/^) 757] 3o&#^7 =f- >VX-*=f Rtf 

: iP^m^, 1 7 B#ffi 
JR^ :94. 7 % 

'H-NMR (CDC1 3 ) : 5 3. 87 (3H, s), 5. 04 (2H, s) , 7. 06 (1H, ddd, J=8. 3, 2.4, 1.3Hz), 
7. 30-7. 55 (4H, m) , 7. 77-7. 80 (2H, m), 8. 29-8. 33 (1H, m) . 

(3) 3 -[(5 - t Kn^rv-- 3 — 7fvW — 1 - 7 m ~/^fc 0; 7 /W- 4 -^/l/) 
7^7^] 757-2- (3-7 b^rv'7x-;P) -3, 4-S?k Kn*t'/ 
y>--4-^->- ({^#^3 1) ©$45£ 
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• • 

m&tlsX, 3-TXS-2- (3 Y^-^y=c=^;V) -3, 
^t^y>-4-ty, RT$3 5 -d-*y- 1 -7^=^-4, 5- 
Kn if 7 4 - *;w^f t K 1 (3) <Di\&W) 5rJBv^0tf 1 

(4) ^^#©«fef^«rtTV\ mmik&®*m± 0 

: 6 2 . 0 % 

'H-NMR (CDC1 3 ) : 5 2. 17 (3H, s) , 3. 85 (3H, s), 6. 85 (1H, br), 7. 00-7. 13 (2H, m), 
7. 22-7. 59 (7H, m), 7. 78-7. 87 (4H, m), 8. 30 (1H, d, J=7. 9Hz). 

#J3 2 : <t£^#-J§-3 2 (Dik&QlKDMm 

(1) 2- [(2-y- h^v-o-yv^) T^/] ^SWK^^/W^^X/W 

ay k^v^i (1) tmm<D®ifc&ft\,\ mm<k&m&'&ito 

: 1 0 0 % 

^-NMRCCDCL,) : 6 3. 92 (3H, s), 4. 08 (3H, s), 6. 98-7. 13 (3H, m), 7. 45-7. 60 (2H, 
m), 8. 03 (1H, dd, J=7. 9, 1.7Hz), 8. 19 (1H, dd, J=7. 8, 1.7Hz), 8. 91 (1H, m) , 
12. 15 (1H, br). 

(2) 3-T^/-2- (2-^ f^-^7i^;>) -3, 4-v?kKnW!J 
4 

Tias^#r, «i (2) tmm<DVkfti:m\ m&{t&m&&ito 

WM- 2- [(2-y h^^-O-y-f/w) T^y] gc&#^y ^vi^;*7VK 

sj£ : ani&3t«E, 2 4 

j&^s : 1 8 . 4 % 

'H-NMR (CDCI3) : 5 3. 87 (3H, s), 5. 34 (2H, s), 7. 03 (1H, d, J=8. 3Hz), 7. 15 (1H, 
td, J=7. 6, 1.0Hz), 7. 48-7. 56 (3H, m), 7. 77-7. 80 (2H, m), 8. 33-8. 36 (1H, m) . 

(3) 3 - [(5 - t Ko^y- 3 J-JV- 1 -7x=^t°7 i/— )V- 4-4^) 
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t t 

' • • 

>f !)f>] 757-2- (2-7 h^fv'7x^) -3, 4-e?kKnW 

H^irbT. 3-757-2- (3-7f^rv'7x^) -3, 4-^fcRn 
^^-y^y >- 4 -^-^ N ^.^3-7^/1— 5-t=^y- 1 - 7x^-4, 5- 
Knt'7^-4-*;w^rt K (Fill (3) <Dik&m) £fflV^T#!jl 

(4) ^iwi^g^^i^ mmi^^mtz. 0 

: 7 4 . 5 % 

'H-NMR (CDC1 3 ) : 6 2. 14 (3H, s), 4. 01 (3H, s), 6. 98-7. 17 (3H, m), 7. 34-7. 40 (3H, 
m), 7. 46-7. 61 (4H, m) , 7. 80-7. 93 (4H, m), 8. 34-8. 37 (1H, m) . 

i3 3 : ^4»-^3 3<Dfc&M<DMm 

(1) 2, 5 — v 5 /- "f-)V— 4 H — 3 , 1 — <^V**-y-*J^- 4 -^"^ 
i^iU, 2-75 7-6-7f^im RTfT±?sis? u V KSrfflV^ 

T^>i2 4 (1) ti^^f^trvv Mmit&<®)*mz. 0 

: 5 3 . 1 % 

'H-NMR (CDCI3) : 5 2. 43 (3H, s), 2. 79 (3H, s) , 7. 28 (1H, d, J=7. 9Hz), 7. 37 (1H, 
d, J=7. 9Hz), 7. 62 (1H, t, J=7. 9Hz). 

(2) 3-757-2, 5 -v^^vW- 3, KnWD y-4-ty 
TfBKJ£:&#T\ #12 4 (2) fcl3«©iftf^S:fTV\ «JBfc£"4fe 

Jg^f:2, 5-^^-4H-3, 1 — <^^^-^^v?>-- 4 XT/t 

sjs : 8 mm 

HX^ : 4 5 . 0 % 

'H-NMR (CDCI3) : 8 2. 68 (3H, s), 2. 87 (3H, s) , 4. 83 (2H, s), 7. 19 (1H, d, J=7. 3Hz), 
7. 44-7. 59 (3H, m). 

(3) 2, 5-^7^/^-3- [(5-t Kn^ri/-3-7f^- 1 -7x^fc s 
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JSOft^UT, 3-757-2, 5 —i?*?-A — 3, 4-5?fc Ko*t/5 y- 
4 — &t/3 — t^-As — 5 -t^y- 1 -7x^/>- 4 , 5-v?tKPlf7 
/-^-4-A;w^fkK (0111 (3) <Dib&m) &m\,^XMl (4) 

I&S£ : 6 4 . 4 % 

'H-NMR (DMS0-d 6 ) : 5 2. 20 (3H, s), 2. 50 (3H, s), 2. 77 (3H, s) , 7. 10 (1H, t, 
J=7. 3Hz), 7. 27-7. 48 (4H, m), 7. 69 (1H, t, J=7. 8Hz) , 8. 01 (2H, d, J=7. 9Hz) , 
8. 11 (1H, s). 

m 3 4 : \\^mm% 3 4 (Dfc&M&gkM 

(1) 2, 8-^f/V-4H-3, 1 -'O'V^dM^V- 4 -^V 
^HX, 2-7>/-3-7«tm RtFTir^vl^ u V K&JBV^ 

T#!j2 4 (1) fc|^«©*f^Srffv\ «H-fk^«r#/t, 

Jftl$< : 1 0 0 % 

'H-NMR (CDC1 3 ) : 8 2. 47 (3H, s) , 2. 54 (3H, s) , 7. 37 (1H, t, J=7. 8Hz), 
7. 61-7. 64 (1H, m), 8. 01-8. 04 (1H, m). 

(2) 3-757-2, 8-^7^/^-3, 4-^.t Kn^/Uy-4-t^ 
T1BR*£*#T, #12 4 (2) ^ra«©*f^«rfTV^ *»ffc£-tt«r#fc, 

JBIU|Sf:2, 8-^f^-4H-3, 1 y^^i*" v^- 4 - Oris, RXf t: 

mm ■ ;—>\> 

But ■• tommm, 8 mm 

IR^ : 3 7 . 0 % 

1 H-NMR(CDC1 3 ) : 6 2.60(3H, s), 2.71(3H, s), 4.89(2H, brs), 7.32(1H, t, 
J=7. 6Hz), 7. 55-7. 65 (1H, m) , 8.08(1H, dd, J=7. 6, 1.0Hz). 
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(3) 2, 8 -*s*^-?V- 3 - [(5 - t Kn=a^>- 3 -7 5vU- 1 -7^^/l^t Q 
^7— ^-4— f/U) JJfy] 757-3, 4 -v^fc K y 4 - 

4) ?>®H£ 

J^^LT. 3-T5/-2, 8-^7^1—3, 
4 -;<f->\ RXf3 -*=?-)V- 5 -t^y- 1 -7 =c~/ls- 4, 5 - i^t Kd 
/-;i'-4-*;^;i'ft K (#J 1 (3) £fflV^Tm (4) t mm 

: 7 1 . 8 % 

! H-NMR (DMS0-d 6 ) : 6 2. 23 (3H, s), 2. 50 (3H, s), 2. 55 (3H, s) , 7. 07 (1H, t, 
J=6. 9Hz), 7. 32-7. 42 (3H, m) , 7. 67-7. 70 (1H, m) , 7. 95-8. 10 (4H, m). 

M3 5 : {b^#-§-3 5 (TMb-S-fe^S^g 

(1) 3-7^-6-^on-2-^f;l'-3 1 4-i?fc 
-^"^ 

K^>-*fn#>£/B^-cm (2) mmit^m^mt^o 

1&^< : 8 4 . 9 % 

'H-NMR (CDCI3) : 5 2. 70 (3H, s), 4.89(2H, s), 7. 58 (2H, d, J=8.6Hz), 7.66(1H, 
dd, J=8. 6, 2. 3Hz), 8. 19 (1H, d, J=2. 3Hz). 

(2) 6-^nn-3-[(5-t 3 - 7^W- 1 - 7 =7 7— 

^^-y^V] 757-2-^^-3, 4 -i^fc Kn^rty y ^ 
-4-^-^ (M#^3 5) 0®Bt 

i^^iSf^bT. 3-75y-6-^np-2-^f;l/-3, 
y >--4-^-^, ,5.153 -7^^- 5 -^7- 1 -:7 3, -/I— 4, K 
nf7^-4-*;^;V7t K (M 1 (3) <D\k^m) ^m^^XM 1 (4) 

: 8 8 . 9 % 
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'H-NMR (DMS0-d 6 ) : 6 2. 18 (3H, s), 2.49(3H, s), 7. 16 (1H, t, J=7. 3Hz), 
7. 39-7. 45 (2H, m), 7. 72 (1H, d, J=8. 6Hz) , 7. 90-7. 98 (3H, m), 8. 10 (1H, d, 
J=2. 3Hz), 8. 19 (1H, s). 

M3 6 : 3 6 tf><ffc«£<fe<Z>jRag 

(1) 2-T-fe f75 K- 4 - ^ nn^tft^ ^/i^^^^/i/ 

^d!) K^V^Jl (1) £H?Hilc7)^£fTV\ ^fJStel^J £#fc Q 
!{5^ : 6 3 . 7 % 

'H-NMRCCDCls) : 5 2. 24 (3H, s) , 3. 93 (3H, s), 7.05(1H, dd, J=8. 6, 2.1Hz), 
7. 95 (1H, d, J=8. 6Hz), 8. 82 (1H, d, J=2. 1Hz), 11. 10 (1H, brs). 

(2) 3-T 5: /- 7-?u n -2-^^/V-3, 4-i?k Kn*t'/yy-4 

K^^^-TKfttfeSrfflv^-c^i (2) tffim<DWift*ft\,\ mm{b&m&&it 0 

: 7 4 . 5 % 

1 H-NMR(CDC1 3 ) : 6 2. 70 (3H, s), 4. 88 (2H, brs), 7. 40 (1H, dd, J=8. 6, 2.0Hz), 
7. 63 (1H, d, J=2. 0Hz), 8. 15 (1H, d, J=8. 6Hz) . 

(3) 7-^pp-3 - C(5-t Kn*->- 3 - ^ ^/U- 1 -7xx;Hf7^- 
/V _ 4 _^ /U ) ^^-y^>] 757-2-^^-3, 4-^fcFnW!)y 
-4 -^-V (|^ftff3 6) (DMit 

WMtVX^ 3-75/-7-^nn-2-^f^-3, 4-^tKnW 
y is- 4 -^->-, 3 - * 5 -^-=^y- 1 -7 ^=-;V- 4 , 5 -v>fc K 

Dt 1 7y-^-4-^/W^ftK (3) <D4k&m ^ffl^TMl (4) 

iR* : 7 5 . 5 % 

'H-NMR (DMS0-d 6 ) : 8 2. 18 (3H, s) , 2. 49 (3H, s) , 7. 16 (1H, t, J=7. 4Hz), 7. 42 (2H, 
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t, J=7. 9Hz), 7. 59-7. 63 (1H, m), 7. 77 (1H, d, J=2. 3Hz), 7. 97 (2H, d, J=7. 6Hz), 
8. 13-8. 19 (2H, m) . 

ms 7 : fl^#>##3 7<D{k&Q0<Dm& 

(1) 3-7^/-6-^n^-2-^f;l/-3, Kn^t^!) y-4 
— jd-v 

K7S?y- *fn^£JB^-c0!li (2) £ l^a<a&f£<MTV\ mM^^ntz. 0 

l&m : 9 3 . 7 % 

1 H-NMR(CDC1 3 ) : 6 2. 70 (3H, s), 4. 89 (2H, s), 7. 51 (1H, d, J=8. 6Hz), 7. 80 (1H, 
dd, J=8. 6, 2.2Hz), 8. 36 (1H, d, J=2. 2Hz). 

(2) 6 -yn^- 3 - [(5-fc Kn^rv'- 3 1 - 7 ain/Hf^ 
/W _ 4 _^^) ^^.y— ^] 7^/-2-^ ^-/U— 3 , 4-^tKn^t/!)y 
-4 -^V 0ffc£-4fc## 3 7 ) cDMit 

H#f-£ LT* 3-7^y-6-7'n^-2-^f;u-3, 
y ^-4-^"^. ^.^3 -^^/U- 5 -a-dp-y- 1 -7 a =^-4, K 
olf7/-/W-4-*/W^f t K (0U 1 (3) <D4k&%}) &m^^Xmi (4) 

iR^ : 8 1 . 2 % 

l H-NMR(DMSO-d 6 ) : 5 2. 18 (3H, s), 2. 49 (3H, s) , 7. 16 (1H, t, J=7. 3Hz) , 7. 42 (2H, 
d, J=7. 9Hz), 7. 65 (1H, d, J=8. 6Hz), 7. 97 (2H, d, J=8. 7Hz) , 8. 03 (1H, dd, J=8. 6, 
2. 3Hz), 8. 18 (1H, s), 8. 19 (1H, d, J=2. 3Hz) . 

#13 8 : %<Dfc&m<DW& 
(1) 2-7irh75 K-4, h^^If^f/n^^ 
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l&m : 5 5 . 0 % 

'H-NMR (CDC1 3 ) : 5 2. 23 (3H, s), 3. 89 (3H, s), 3. 91 (3H, s) , 3. 96 (3H, s) , 7. 45 (1H, 
s), 8. 47 (1H, s). 

(2) 3-T%y-6, 7 - h*is- 2 -f^/V- 3, 4-v?kKPW 
y V- 4 

K^^^-Tksi^^fflv^T^i (2) tmm<Dm^n^\ mm^m* 

ItX^ : 8 8 . 5 % 

'H-NMR (CDCI3) : 5 2. 69 (3H, s), 3. 99 (3H, s), 4. 00 (3H, s), 4. 89 (2H, s) , 7. 04 (1H, 
s), 7. 52 (1H, s). 

(3) 6, 7 -v^ h^v^- 3 - [(5-t Ko^v'- 3-^^/1^- 1 -7x^ 

7-yy ab^##3 8) <z>§^g 

Mi tt, 3-7^7-6, 7->>y h^^-2-^^-3, K 
ndrT-y y 25.0*3 fvW- 5 -jf^y- 1 -7x=;P- 4, 5 

-v^t Knt'7^-4-^;w^rt K (Ml (3) <Dit^^) IrfflV^^J 

1 (4) tH«©jftf^Srffv\ wmit&m?tmc 0 

JR^ : 5 6 . 2 % 

^-NMR (DMS0-d 6 ) : 6 2. 22 (3H, s) , 2. 49 (3H, s), 3. 87 (3H, s) , 3.90(3H, s), 
7. 05-7. 11 (2H, m), 7. 31-7. 40 (3H, m), 8. 01-8. 07 (3H, m). 

ms 9 : te-£^#-5§-3 9(D^^^»M5t 
(1) 3-7^/-2-k Kndri/^f^-1, 2, 3, 4-fF7tKn^t 

3-75/-2-t KD^V^f^-3, 4-i^t KndfT-yy ^-4-^"^ 
(M 2 6 ( 2 ) <D\Y&m ; 0 . 30g, 1. 57mmol) (D7f7tKn77V 
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/**J—>V (4 0mL+4 0mL) ^feWm^ 5 *J V A 

* (0. 0 8g) ^iP^L, **#HtCT8B$P B 1j*#2Lfc 0 ^«3&«BiJUSftESr 

: y 9 9 : l->9 : 1) T'lS^LT. SS^-gife© (0. 

2 1 7 g , 7 1. 5 %) £r#fc 0 

'H-NMR (DMS0-d 6 ) : 8 3. 52-3. 60 (2H, m), 4. 65-4. 70 (1H, m) , 4. 90-5. 00 (3H, m), 
6.60-6. 65 (1H, m), 6. 71 (1H, d, J=8. 3Hz) , 6.86(lH, d,J=1.7Hz), 7. 16-7. 23 (1H, 
ra), 7. 56 (1H, dd, J=7. 6, 1. 3Hz). 

(2) 3 -[(5 - t Kn^>- 3 -y ^vV- 1 -7x=;H^7^- /l'- 4 — f /l^) 
y^U^V] Kndfv/^f/W-l, 2, 3, 4-fh7t Kn^f- 

MiLT, 3-75/-2-kKB^f^-l, 2, 3, 4-^h^t 
Ko^t^y ^-4-^->, RX$3 -*?->V- 5 -^"^y- 1 - 7x-^- 4 , 
5 - i^t Kn t°7 4 - *;W^f t K (091 (3) CDib&%0) SrJH^T 

mi (4) tmm(Dm^n^\ mim<£&m&ftito 

JR^ : 5 2 . 3 % 

'H-NMR (DMS0-d 8 ) : 5 2. 18 (3H, s) , 3. 64 (2H, m), 5. 12 (1H, m) , 5. 34 (1H, br), 
6. 68-6. 80 (2H, m), 7. 09-7. 15 (1H, m) , 7. 21 (1H, s), 7. 28-7. 42 (3H, m), 7. 65 (1H, 
d, J=7. 9Hz), 7. 96-7. 99 (2H, m), 8. 09 (1H, s). 

#14 0: fc^#-^4 OtfMb-g^^SUfi 

3- [(5-t K^drV- 3 —ff-As- 1 - 7 ^ — )V \£<y V— /V- 4 —J /V) y 
fUfy] 7^;-2-tKn= J E-^f;V-l, 2, 3, 4-rb7tKn^t 

yyy-4-^y (fb^tf 39) £5 o%3i*y— 10 

mg/mL^^^ bfco :©^2mL^7/l'i;7 ASrffiV^ybiftjg^fls:^ n-^ 
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if^y-f : SH I MAD ZU L C — 7 A 
tffl^: SHIMADZU S P D — 7 A 
tfcffl&S : 2 5 4 nm 

*7A: SHISEIDO chiral CD-Ph 4. 6mmX250m 

m JftL^f-^. 5 m m 

#»)*@ : 6 0%^^/ — /WTK^^ 

: 0 . 6 mL/m i n 
1 H]tf>&A* : 100/zL 

mi <DW\ fit LT, 3 - [(5 - fc Kn*->- 3—*7'A'- 1 -7 ^— /Wfc°^ 

— f^) ^^■V7 S >1 7$y-2-kKB^fA/-l, 2, 3, 4- 
Th7t Kndrtyyy-4-ty©)fe^tt^ (8. 1 m g , 99. 9%ee) 

M4 1 : ^ife##4 1 <Dlt&W<DM& 

M4 (M^V^T. ^2(DM5>^ LT, 3 - [(5-fc Kn^iX- 3-^^^- 1 

-1, 2, 3, 4-Tf7tKo^t/yy-4-ty©^W (8. 2m 
g , 9 4. 4 % e e ) Sr#fc 0 

TIES^#T, #<ll (4) £n?l«l<D^£:fTi\ *IMte^£#fc 0 

: 3 -T 5 y - 2-^^-3, 4 - v 5 1 Kn^t/U ^-4 -af-^ (#1 1 
(2) ©-fta-fch ~BlW-7 a^—JVT-K YTJVfM K 

: J&n8fc3SiflG. 1 2 l$M 
: 3 4 . 2 % 
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'H-NMIUCDCL,) : 5 2. 50 (3H, s), 5. 27 (1H, d, J=7. 1Hz), 7. 25-7. 75 (13H, m), 
8. 23 (1H, dt, J=8.0, 0. 8Hz), 8. 75 (1H, d, J=7. 1Hz). 

tie^^t, mi (4) tmm(Dm^^n^\ mmit&m*mz. 0 

■ 3-7^-2-^^-3, KD^.t/U >-4-Jr^ (091 

(2) tfHb^h RZfp -7x^>ytA7;vft K 

= S—zU 
: 1 5 . 7 % 

*H-NMR (CDC1 3 ) : 6 2. 60 (3H, s), 7.06 (1H, d, J=10. 0Hz), 7. 33-7. 48(1 1H, m), 
7. 62 (1H, d, J=8. 0Hz), 7. 68-7. 73 (1H, m) , 8. 24 (1H, dd, J=8. 0, 1.6Hz), 8. 43 (1H, 
d, J=10. OHz). 

#14 4 : te-8^#-5§-4 4(Dik&m<DWk 

(1) 3- — 1 — 7;c=-/l'— 4, Kof7^/W 
- 5 -^-VOQMit 

JG§Usf£LT, 3- ( 1 -T^V^^vV-) 
U?7x^t K7^y?:lv^M6 (1) fclH^Oifc{1s£r*TV\ ^JS-fb^^t 

HX^ : 8 0 . 7 % 

'H-NMRCCDClj) : 5 1. 72-2. 07 (15H, m), 3.42(2H, s), 7. 14-7. 19 (1H, m) , 
7. 35-7. 42 (2H, m), 7.87-7.92 (2H, m) . 

(2) 3- (l-7^yf-;l/) - 5-*-3e-y- 1 /V-4, 
n fc°^ 4 -^/W^l^fc K©S43t 

H^irU, 3- (l-7^yf^) -l-:7^=/i— 4, 

/w- 5 /a v^xm (3) kmm<D&ft*ft\<\Mmfc&V!>&mc 0 
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Jftj$ : 4 7 . 1 % 

'H-NMRCCDC^) : 5 1. 78-2. 10(15H, m) , 7. 27-7. 32 (1H, m), 7. 43-7. 81 (2H, m) , 
7. 84-7. 87 (2H, m), 9. 83 (1H, s). 
(3) 3- (l-T^yf;V) -5-t Kndr->-l-7x-/i/t 5 7/-/l'- 

(ft^*#f4 4) 

TlEKJ&*fl=T. #U (4) fclSI#©*f^«rfTV\ *«^4feSr#fc. 
JSC** : 3-7^-2-^f;V-3, Ko^/U ^-4-*-> 1 

(2) (Dit&m, RTJP3- ( 1 -T^V^/U) - 5 -^-^r y- 1 -7x^;V- 
4 , Knt°7 V—lV— JV/^)V^ t K 

^% ■ ^ 9 J 

fcfc ■■ mm., 

l&m : 32. 3 % 

'H-NMR (CDC1 3 ) : 5 1. 77-1. 82 (6H, m) , 2. 05-2. 08 (9H, m), 2. 66 (3H, s), 7. 18 (1H, 
t, J=7.4Hz), 7. 39 (1H, d, J=8. 0Hz) , 7. 42 (1H, d, J=7. 4Hz), 7. 51 (1H, t, J=8. 0Hz) , 

7. 68 (1H, d, J=8. 0Hz), 7. 78-7. 83 (1H, m), 7. 96 (1H, s), 7. 97 (2H, d, J=8. 0Hz), 

8. 27 (1H, d, J=8. 5Hz). 

M4 5 : fl^&#-5§-4 5 <D\Y>^m<r)W& 

(1) 1 - (4 - t e r t -7*f/V7x=;l/) - 3, 3 - fcf ^ (^-/V-tf; ]} / ) ^ 
n/N- 2 -iy- 1 

1, 1 -tfx (N-^A-*y 7) =^^U> (1 . 9 8 g, 10. Ommo 1 ) 
h } J if/W7 5:^(1. 56mL, 11. 2 mm o 1 ) (D? u n*;VA ( l 
OmL) 7/^>fIIT, 0tt*4-t e r t -zf=?-JV^Z/y^/V? 

D7^K (1. 9 5mL, 10. Ommol) ^l^fl^fClTU 
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€,&iH ( 1 . 7 4 g , 4 8. 7 %) &#7h 0 

1 H-NMR(CDC1 3 ) : 6 1. 33 (9H, s), 3.28-3.36 (8H, m), 3.72-3.82 (8H, m), 5. 13 (1H, 
s), 7. 42 (2H, d, J=8. 4Hz), 7. 79 (2H, d, J=8. 4Hz). 

(2) 4- t e r t - -f?-/\"<^S4 7Vg^^fvKZ>$lj£ 

1- (4-16:1-/^71-^) -3, (^A-*y/) ^ p a^-2-^>' 

-1-^-^(1. 08g, 3. Ommo 1 ) <D=c? ;V (5 0. OmL) mWZ-, 

(4«) srjnx, 49^mMmmm\.tio R««diiia*tiw«, *«t«r 

: 2) -CttS* Lt\ «S-fk^©4ife«l*t4fi» (3 2 7mg, 4 3. 9%) Sr# 

X H-NMR(CDC1 3 ) : 5 1.26(3H, t, J=7. 1Hz), 1. 34 (9H, s), 3. 97 (2H, s) , 4. 22 (2H, 
q, J=7. 1Hz), 7. 49 (2H, d, J=8. 2Hz) , 7. 89 (2H, d, J=8. 2Hz). 

(3) 3 — (4 - t e r t -7"f;V7i=;V) - 1 -7x=;l/- 4, 
a t'^y— 7U- 5 -^©JRiS 

j^^Sf^ Lt, 4- t e r t -:7*^vW<^yV A^lt^^K Rt;7x=;Wt K 
7^&JBv^0il6 (1) t^«©jftf^SrtTV>, ««-ffc-a-W«:»fe. 
JRJ^ : 8 4 . 2 % 

*H-NMR (CDC1 3 ) : 8 1. 35 (9H, s), 3. 85 (2H, s) , 7. 22 (2H, t, J=7. 4Hz), 
7. 41-7. 49 (3H, m) , 7. 71 (2H, d, J=8. 2Hz) , 7. 99 (2H, d, J=8. 8Hz). 

(4) 3-(4-tert -zf*5-;V7^—;V) - 5 -t^y- 1 - 7x=;V- 4, 

WMt Lt, 3 - (4 - t e r t -zf"f-?vy^^;V) - 1 -7 4 , 5 

-^t KDt 5 7^-5-ty^v^ji (3) tmm<D$ift&ft\,\ mm 

I&§p< :64. 6 % 

! H-NMR (DMS0-d 6 ) : 5 1. 32 (9H, s) , 7. 25-7. 30 (1H, m) , 7. 45-7. 50 (4H, m) , 
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7.82(2H, d, J=8. 2Hz), 7. 90 (2H, d, J=7.4Hz), 9. 54 (1H, s) . 

(5) 3— (4-tert — zf^f-J]/?^— ;V) - 5 — fc Kn ^riy— 1 —y=c=-;V 
\f*7-S— JV- 4 ^f!)7» T^y- 2-*?-A — 3, 

Tias^^r. mi (4) tmm<DWift&ft^\ mmit^yozmco 

WM ■ 3-7$y-2-^f^-3, 4-v^t Kadr-^i/y V- 4 {Ml 
(2) (Dit&m, - (4-tert --f^jV7^^jV) - 5 -^V- 1 

-7x^^-4, 5— S?fc Kn 4 -^/WVVft K 

I&lp : 4 5 . 9 % 

1 H-NMR(DMS0-d 6 ) : 5 1.29(9H, s), 2. 54(3H, s), 7.2l(lH, t, J=7. 4Hz), 7. 45-7. 50(5H, m), 
7. 65-7. 68 (3H, m) , 7. 84-7. 89 (1H, m) , 8. 07-8. 14 (3H, m), 8. 40 (1H, s). 

#ii4 6 : <t&vom-%-4 6 <Dit&m<D&m 
tiesj£&#t\ m (4) fcifii«©jftfls«:fTV\ mmik&m&mc 

■ 3-T^y - 2-p<^/V-3, 4-v?t Kn^fty'y >--4-^-^ (M 1 
(2) <D4k&V0). 2LXfi4- (^7x=;V7 5/ ) ^yXT^ft F 
: oi^y — /V 

: Mil^ 4 3 P#|8J 
: 6 . 0 % 

'H-NMR (CDC1 3 ) : 5 2. 49 (3H, s), 6. 98 (2H, d, J=8. 8Hz), 7. 16-7. 19 (6H, m), 

7. 38-7. 43 (4H, m), 7. 49-7. 54 (1H, m), 7. 65 (1H, d, J=7. 7Hz) , 7. 79-7. 82 (3H, m), 

8. 14 (1H, dd, J=7.8, 1.3Hz), 8. 75 (1H, s) . 

M4 7 : it^mm^-4 7<Dit&m<Dmm 
tissj^^#t> mi (4) tra«©akf^«:tTV\ mmik&vo&fflto 
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i&^< : 9 4 . 5 % 

'H-NMR (CDC1 3 ) : 5 1.43(3H, t, J=7. 1Hz), 2. 81 (1H, t, J=5. 9Hz) , 3. 90-3. 98 (1H, 
m), 4. 06-4. 13 (1H, m) , 4. 35 (2H, q, J=7. 1Hz), 4. 94 (1H, d, J=2. 7Hz), 
5. 26-5. 31 (1H, m), 6. 74 (1H, dd, J=8. 2, 0. 5Hz), 6. 88-6. 93 (1H, m) , 7. 23-7. 49 (5H, 
m), 7. 86 (1H, dd, J=8. 6, 1. 6Hz), 7.97(1H, dd, J=8. 0, 1. 6Hz), 8. 03-8. 12 (1H, 
m), 8. 41 (1H, d, J=l. 6Hz), 9. 31 (1H, s). 

&9kw 1 : num.-?* * ? if? z/i?ym &&mmmmfe&<Dfflfe 
vjvz^jris (0. imM) tM hmnSsL^m^^^^^vyj^^^-mmm os*) 

£"atf 100mMTris(hydroxymethyl)aminomethane/HCl iffii (pH8. 0) (DW&W.*: 
Wimk&mfttEJLte#Wl£T, 2 5tT?5^|7 P K^^->'3^U 1 4C 
7^Lfc/n^^^7>^y H2 ([14C]PGH2) (10 /xM) ^Mx.. $bt25t 

S<£flfe&«yniU x-fyHSr^y^y/HI^B^b^?^- (TLC) (^TJg 

p^l mmmm=^-T^ ■■ * * ;—>v ■. mm= 90:2:1). -i*—*?^?-? 

^i" 0 
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Zfuxf? ? ^i/^D 2 (PGD2) I^W^fPfi*^ 

(%) 


H£^S 3 0 * M 


mvoWkm. 1 0 n M 


i 


76 


50 


3 


N. T. 


13 


5 


70 


43 


6 


N. T. 


18 


7 


105 


96 


10 


48 


24 


11 


N. T. 


45 


12 


N. T. 


46 


13 


54 


3 


14 


27 


-2 


15 


53 


20 


16 


81 


50 


17 


N. T. 


29 


18 


37 


23 


19 


50 


6 


20 


83 


37 


21 


51 


13 


22 


44 


14 


26 


71 


86 


27 


13 


-4 


28 


30 


19 


29 


40 


20 
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30 


71 


51 


31 


26 


23 


32 


15 


12 


33 


61 


27 


34 


84 


71 


35 


68 


15 


36 


60 


39 


37 


56 


15 


38 


51 


20 


39 


46 
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N. T. : Mmfe 



Galactosylceramidase ^Si"C*fe5t h Krabbe •iHO-tT/^i?^ Twitcher 
(ry is- ]) ^ — ^ (Brain Research) j, {^=7^^), 1 9 8 0^, ^202 
$£2^r, p. 479-483; > ; T • v^— ^/V- • • — u 

ni?- (Brain; A Journal of Neurology) J, (^H), 1 9 8 0^, Il0 3|, 
$&3^r, p. 695-710; r^^r— j-/Wt7*'=a- n 5; * hi) — (Journal 
of Neurochemistry) J, 1 9 9 6^, |6 6i, ^ 3 -?§-, p. 1118- 

112 4; r*^^r — l-fr - - ^a-n/^Di;- • K • ^^.x^y ^ 

/I' • — =l ' — 0 c — (Journal of Neuropathology and Experimental Neurology) J , 
(#B), 1 9 9 9^,^5 8t, i6^, p. 644-65 3#J¥&„) Sr^T, 
a^<?>IM.i|{-J;SJ!^^^#5H-PGD S iDPS^© mRNA (Dmt&fe 
*W RT-PCRjfelCi !)giLfc 0 -e«H-PGDS t D P mRNA (7)% 

smiz&zm&m\zm*mto\.ito ^mmm-^m^xv, h-p 
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GD * n ? V TmmtJ&n<DmA,1£m.1&mffi\zmtt-rz> Ameboid M^-v 

mmtz titer * ha/y rmm^m^-r^^ t*mfe^ 0 

-•^fAyDi/- (Cellular Immunology)], OfcS), 1 9 9 9^, $19lt, 
^2f,p.9 7-1 0 4; r^-r^^ — • Wtf^ — — nif ^rc>-^ (Nature 
Reviews. Neuroscience) J, (^H), 2 0 0 2^, ^3^, ^4-^-, p. 2 9 1 — 
3 0 imm o ) (vljoV^T 1 b, ^*^RT-PCR?SfelCi ^S'J^UfcH-PGD S £ D P 
g^ffccD mRNA (D^^*?:a!j^bfc 0 ^©^fH- P GD S t D Pf^© mRNA 

lastiftt, H-PGDsii^n^D Tmmtm.mfDm^m.mmm^M 
Pimm 4 ■■ ftmmm\z&vzmfa!^7ux?y7isi?>'D&f£&mbDP&m- 

(Stab wound) ^ttvW (T^W^^. y — ^ (Brain 
Research)!, (^7^), 2 0 0 0^, f8 8 3|, p. 8 7 - 9 7 ; Tv? 

-y — "?vl" ^-^« ni-n^> ^ MJ - (Journal of Neurochemistry) J , (^H), 
1 9 9 9^, ^7 3t, I2t, p. 812-82 0#RS o ) SrJHV^-C. M^td 
:fett<5H-PGD S t D Pgt*© mRNA O^Sri^tc H-PGD 

^' U F A P t D P ^©M^f?$ t , ^tlh<D^n8 Pf$ 
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fc hH-PGDS«If7^^x-5' ; ?Y^ (PMIO 1X2 4 
6 0 7f^>7l/y h#flS 0 ) SrJlV^fcStab wound ; ef*/V-Ctt % ^^^^T?<D-v 

gsa *s tt & r * h a <f y r HDj^o^^ <d mm 

Twitcher •v^^fC, H - P G D S MHffl*?*>3 H Q L - 7 9^30mg/kg 
/dayCfi-C, 1 4 0 ffi^Tg# Lfc 0 7^ ho^P TttfiOg 

H-PGDSPIfit'fcSHQL - 7 9 £• Stab wound & iZ 3 0 m g 

/kg/day©ffiit\ 4 0ra^PS-^-bfc o ^ O^m. aiaif«T*©D 

p^^mRNA ttfiTL, m&mvm&femiimito bfiito 

mm, RBL-2H3 Sr 24 V^tvzfl'— McftSt, 1 gfeigit^ fcfcSfcfc^^Xfi 
^^J&tfltcSifeL 37°C-e 1 HtlBI^wf >a >V1t o mS&t: PBS(-) 

-eft^, ^^^^Xfi^WWHepes^W^ (pH7.4) i^itU, ST^T* 
15#|HK l"**"*— ^&,mmM2. 5 ixM<DJJ JUW? J*-! 3- / 7 *T (A23187) 
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«:«fc&nb 37°c-e i5#kk ^*=l^— ^upgd2 m.$L*m.&&*£t^ imf&±.m 

SrHWX ±m ^Sftffl bfc PGD2 Cayman f±M<£> EIA -y M£ «£ 9 8ljj£ Ufc 0 
IfcBMfc'&'tt© PGD2 0^PJL#^(i^^^^#^ET{-*3t-t-5 A23187 Kl J: 5 PGD2 
100% £ LT*tHbfc 0 ^m^^T^-To 
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■7x2*? Jf=7l/i/l/*D 2 (PGD 
2) 

jg£P&#* (%) 


IE4feft& 1 0 juM 


l 


26 


3 


21 


7 


50 


17 


21 


20 


15 


24 


59 


25 


47 


30 


28 


37 


32 


39 


70 


40 


74 


41 


80 


42 


89 


43 


82 


44 


100 


45 


100 


46 


71 


47 
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*&m(ommtt. mumper* 2&f&mmK%tvx&tiw&mr?m&m-i-z> 
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ztfrh, rwv"¥— , rw^-tt^i, Rr;«gt* Kxv/x 
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w 3& <d m h 



TfS-^^: ( I ) : 




R 



(I) 



xw\ 5S-n = c (r 5 ) - (^^s feffiy^je^^^^^v-ai^^u^ffia© 
r\ r\ r\ RxfR 4 \t, ^ti^nmiL i,x *m m^-, ^n^y^, tti 

/n^^7^D2 (PGD2) ^ogNtPl^ffl 5 mMo 
2. R*S % T"f2 /ix^ (II) : 




(ii) 
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R 8 te, Anyygf, tKn^I, Xfiui^JE^:^ LTV^T ^ i^C^Cg 
(75 T = £ Tjk-tl 

3. ^c-n=c (r 5 ) - &m<D^^f>^^^n^m^^ 
&w<Di&tt&&mm*fcm'ertz) xmtstizMxhzm^mm^ i 

4. R 1 , R 2 % R 3 -> RTfR 4 &, tfh^fhmtL^XT^mm^-, 

C ! ~ C 6 <D TA"¥/U2£. Xtt C a ~ C 6 <D T JV a ^ Vlf fe 5 If 3&<Z>^BS£ 1 
L^j 3 ^£>V^fta> 1 m^mm^mMo 

X t> <t V ^ !7 ^/^IliXfo & fit ^(DfSBIIfl 1 ^^V^ USH 4 V^'f'^l/^i 1 ZK&illEiBc 

6. r 6 ^, Tmwmm&a-2 zvmntsth&Mxw&tsftxv^xhx^^c! 

~C 10 <DTJl'*/vm^teC 1 ~C 6 <DT/l'3r/UmxW:&:£tlX\<^Xh&\<^7~=- 

[g^Si¥a-2] /Miy^, *yw<^->r^3£. c^Ce© 

[g&Si£a - 3] ^o^^JDR^ Ci-Cs^T^l'S, C : ~ C 6 <DTfr=i =3r 
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fEtttf>l£^„ 

1 1. vkmnmmtm, mmmnrfm, m^mm^m. mm^m, RW^m 

8 m<D\,^T fifr 1 ^{C|B«cC0E^ o 
1 2 . TIE— -JUS ^; ( I - 1 ) : 




(I-l) 



X' S3. 5£-N = C (R 5 ') - (^^, ^iJ^^^^if v^{C^L^iJ 

R*\ R 2 \ R 3 \ &^R 4 ' te N ^rtLW^^bTTk^M^. ^ny^, 
R 5 ' fit, gm^&^LT^Tt ctV^-C^CQT/^/l^ 3mfi&^£#L 
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CI Me 




13. R' # x TIE— «!5£ (II- 1) : 
R 7 

R 8 ' / 

R 6 ' fit, m^S^r^bTVNTt><tV^C 1 ~C 10 (DT^=3r/l'S. XliCj-C^ 

R 7 ' fit. fim*^^Tb-CV^-c^«i;v^c 1 ~c 6 <7)T^^/^, XliflS^tL 
TV^t> J^c 6 ~c 10 <dt V — /I'S&tfU 

R 8 ' fit, ^n^^, tKn^l, Xfit«&S£:^ UTV^T t> £V>C , ~C 
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m * 



tis-jks: ( I ) : 



R 1 O 




(I) 



[Xte5£-N = C (R 5 ) -XfH-NH-CH (R 5 ) - "C* £ tlZ>m&7F U 
R\ R\ R\ ^LU?R 4 f*7k*^. C^CeiDT^H, 
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